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Sir: 

Attached is the application for reissue of U.S. Patent No. 5,767,115, issued on June 16, 

1998. 

Enclosed are the following: 

1 . Specification, claims and drawings 

[43] pages of text (specification, claims, abstract) 
[13] claims 

2. [6] Pages of declaration and power 
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[X] Preliminary Remarks are attached. 

[X] Executed Written Consent by the Assignee is attached 

Offer to surrender the original Letters Patent in accordance with 37 CFR § L 1 78 is attached. 
[ ] Offer to surrender is by the inventor 
[ ] along with assent of Assignee, 

[X] Offer to surrender is by the assignee and is included in the Declaration. 
Letters Patent 

[ ] Original Letters Patent are attached. 

[ ] Declaration that original Letters Patent lost or inaccessible. 

[X] Certificate Under 37 C.F.R. § 3.73(b) 

[X] A Form PTO 1449 (including 47 cited references) and Information Disclosure 
Statement is attached. 



[ ] Priority is claimed under 35 U.S,C § 119 from 
dated 



[ ] The certified copy has been filed in prior application Serial No. 
on 



Patent Application(s) No. 

, filed 



The Government filing fee is calculated as follows: 



NON-SMALL ENTITY 





NO. 
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minus 


20 


= 0 


xl8= 


$ 0 


INDEP 


2 


minus 


3 


= 0 


x78= 


$ 0 


_ First Presentation, Multiple Dependent Claims 


+260= 


$ 260 



$690 



TOTAL FILING FEE (accounting for possible 
small entity status) 



$950 
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[ ] ^Reduced by one-half, as applicants) is/are a "small entity", A Declaration Claiming Small 
Entity Status: 
[ ] is filed herewith; 
[ ] will be filed at a later date. 

[X] Executed Declaration by the Assignee is submitted herewith. 

[ ] Executed Declarations) will be submitted at a later date pursuant to 37 CFR § 1.41 and 
§ 1.53, with an appropriate surcharge under 37 CFR § 1 .16(e). 

[X] Charge Fee(s) to Deposit Account No. 13-4500. Order No. 2976-4032. 



A DUPLICATE COPY OF THIS SHEET IS ATTACHED. 

[X] The Assistant Commissioner is hereby authorized to charge any additional fees which may 
be required for filing this application, or credit any overpayment to Deposit Account No. 
13-4500, Order No. 2976-4032 . A DUPLICATE COPY OF THIS SHEET IS 
ATTACHED. 



CORRESPONDENCE ADDRESS: 

Morgan & Finnegan, L.L.P. 
345 Park Avenue 

New York, New York 10154-0053 

(212) 758-4800 

(212) 751-6849 Facsimile 



Respectfully submitted, 




MORGAN & FINNEGAN, L.L.P. 



Dated: June 15, 2000 



Dorothy RL Aufh 
Registration No. 36,434 
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WRITTEN CONSENT OF A SSIGNEE 

Commissioner of Patents 
Washington, D.C. 20231 
BOX REISSUE APPLICATION 

SIR: 

Schering Corporation, the assignee of United States Patent No. 5,767,115, 
consents to the filing of the present application for the reissue of U.S. Patent No. 5,767,1 15. The 
undersigned is authorized to sign this consent on behalf of the assignee. 

Respectfully submitted, 



Date: June{£,2000 




les R. Nelson 
'Staff Vice President, and Associate 
General Counsel, Patents & Trademarks 
SCHERING-PLOUGH CORPORATION 

Vice President 
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BOX REISSUE APPLICATION 
Commissioner for Patents 
Washington, D.C. 20231 



PRELIMINARY REMARKS 

Sir: 

Prior to examination, please consider the following remarks. 

This reissue application is filed to correct an error concerning the failure to 
appreciate the full scope of the invention by not including claims of narrower scope directed to 
one of the most preferred compounds disclosed in the specification. The compound is l-(4- 
fluorophmyl)-3(RM^ 

azetidinone. No new matter has been added to the specification. The reissue application does 
not seek to enlarge the scope of any of the claims of the original '115 patent. Thus, newly added 
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claims 10-13 correspond to the above compound, a pharmaceutical composition comprising the 
compound and a method of using the compound. 

Applicants also take this opportunity to correct printing errors made by the Patent 
Office. On the cover page of the patent, two corrections have been made. Both of these 
corrections were necessitated by printing errors. First, the name of the assignee was incorrectly 
printed as "Schering-Plough". As can be seen from the original assignment papers filed in the 
08/617,751 application, the assignee of record is "Schering Corporation". 

Second, the entry under the heading "Related U.S. Application Data" has been 
corrected to correspond with the information originally provided by the applicants. Apparently, 
the Patent and Trademark Office inadvertently identified the application as a "continuation-in- 
part" application of the PCT filing when in fact, this application is the national phase filing of the 
PCT application. Therefore, the application data has been corrected to recite that it is a "35 
U.S.C. §371 application" of the PCT case. 

Several other printing errors occurred which are being corrected in the instant 
reissue application. All of these changes may be found in the original specification. Several of 
the errors occurred when superscripts or subscripts were incorrectly printed. Some of the errors 
were simple spelling errors on the part of the USPTO. On column 15, line 13; a word was 
omitted from the issued patent; i.e., "in a suitable e.g." has been corrected to read "in a suitable 
solvent e.g.". Support for this correction can be found on page 17, lines 8-9. In column 16, a 
large insert of text was omitted during printing, beginning with "variables are ..." and ending 
with "to obtain a compound XXIII". This insert corrects a large printing error which deleted all 
of this text from the issued patent. The original text of the specification contains this missing 
material, as can be seen on page 18, lines 5-27 of the 08/617,751 application. In addition, 
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several other minor printing error have been corrected. All of these changes to the specification 
have been made to correct printing errors and do not add any new subject matter to the instant 
application.. 

In the claims, claim 8 has been amended to correct one printing error in line 1 of 
that claim which omitted the term "or" between "treatment" and "prevention", and one 
typographical error which corrects the spelling of "atherosclerosis". The "or" term can be seen 
in original claim 8, on page 35, line 36. These corrections do not raise any new issues nor do 
they add new subject matter. 

□ Allowance of the pending claims is respectfully requested. Early and favorable 
action by the Examiner is earnestly solicited. 

| AUTHORIZATION 
?! No additional fee is believed to be necessary. 

□ The Commissioner is authorized to charge any additional fees which may be 
required for this amendment, or credit any overpayment to Deposit Account No. 13-4500, Order 

□ No. 2976-4032. 

In the event that an extension of time is required, or which may be required in 
addition to that requested in a petition and for an extension of time, the Commissioner is 
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requested to grant a petition for that extension of time which is required to make this response 
timely and is hereby authorized to charge any fee for such an extension of time or credit any 
overpayment for an extension of time to Deposit Account No. 13-4500, Order No. 2976-4032. A 
DUPLICATE COPY OF THIS SHEET IS ATTACHED. 



Dated: June 15,2000 



^ MAILING ADDRESS : 

MORGAN & FINNEGAN, L.L.P. 
;q 345 Park Avenue 
m New York, New York 10154 
U (212) 758-4800 
ill (212) 751-6849 (Facsimile) 
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MORGAN & FINNEGAN, L.L.P. 
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Reg. No. 36,4B4 



Docket No. 297&4032 



TN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Reissue of: U.S. Patent No, 5,767,1 15 
Rosenblum et al. 
To Be Assigned 
To Be Assigned 
June 16, 1998 



Applicants 
Serial No.: 
Filed: 
Granted: 
For: 



Hydroxy-Substituted Azetidinone 
Compounds Useful As 
Hypocholesterolemic Agents 



Group Art Unit: 1202 
Examiner: 



CERTIFICATE UNDER 37 C.F.R. 3.73(b) 

Commissioner of Patents 
Washington, D.C 20231 
BOX REISSUE APPLICATION 

SIR: 

Schering Corporation certifies under 37 C.F.R. 3.73(b) that it owns the entire 
right, title and interest in United States Patent No. 5,767,115 and the reissue application 
identified above. An assignment from the inventors to Schering Corporation was recorded in the 
United States Patent and Trademark Office on May 20, 1996 at Reel 7960, Frame 0455. The 
undersigned is authorized to sign this certificate on behalf of Schering Corporation. 
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Hnes R. Nelson 
''Staff Vice President, and Associate 
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Vice President 
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HYDROXY-SUBSTTTUTED AZETTDINONE 
COMPOUNDS USEFUL AS 
HYPOCHOLESTEROLEMIC AGENTS 

The present application is the United States national 
application corresponding to International Application No. 
PCT/US94/10099. filed Sep. R 1994 and designating the 
United States, which PCT application is in turn a 
continuation-in-part of U.S. application Ser. No. 08/257593. 
filed Jua 9, 1994. U.S. Pat No. 5.631365, which is a 
continuation-in-part of U.S. application Ser. No. 08/102, 
440, filed Sep. 21. 1993, abandoned 

BACKGROUND OF THE INVENTION 

The present invention relates to hydroxy-substituted aze- 
tidinones useful as hypocholesterolemic agents in the treat- 
ment prevention of atherosclerosis, and to the combination 
of a hydroxy-substituted azeddinone of this invention and a 
cholesterol biosynthesis inhibitor for the treatment and 
prevention of atherosclerosis. The invention also relates to a 
process for preparing hydroxy-substituteid azeddinones. 

Atherosclerotic coronary heart disease (CHD) represents 
the major cause for death and cardiovascular morbidity in 
the western world. Risk factors for atherosclerotic coronary 
heart disease include hypertension, diabetes meilitus, family 
history, male gender, cigar smoke and serum cholesterol. A 
total cholesterol level in excess of 225-250 mg/dl is asso- 
ciated with significant elevation of risk of CHD. 

Cholesteryl esters are a major component of atheroscle- 
rotic lesions and the major storage form of cholesterol in 
arterial wall cells. Formation of cholesteryl esters is also a 
key step is the intestinal absorption of dietary cholesterol. 
Thus, inhibition of cholesteryl ester formation and reduction 
of serum cholesterol is likely to inhibit the progression of 
atherosclerotic lesion formation, decrease the accumulation 
of cholesteryl esters in the arterial wall, and block the 
intestinal absorption of dietary cholesterol. 

A few azeddinones have been reported as being useful 
lowering cholesterol and/or in inhibiting the formation of 
cholesterol-containing lesions in mammalian arterial walls. 
US. Pat No. 4.983.597 discloses N-sulfonyl-2-azetidinones 
as anticholesterolemic agents and Ram, et al., in Indian J, 
Che/ru, Sect B. 29B, 12 (1990). p. 1134-7, disclose ethyl 
4-(2-oxc^etidin-4-yl)phenoxy-alkanoates as hypolipidemic 
agents. European Patent Publication 264,231 discloses 
l-substituted^phenyl-3^2-oxc^alkylidene)-2-azetidinones 
as blood platelet aggregation inhibitors. European Patent 
199.630 and European Patent Application 337349 disclose 
elastase inhibitory substituted azeddinones said to be useful 
treating inflammatory conditions resulting in tissue destruc- 
tion which are associated with various disease states, eg, 
atherosclerosis. 

WO93/102048. published Feb. 4. 1993, discloses substi- 
tuted ^lactams useful as hypocholesterolemic agents. 

The regulation of whole-body cholesterol homeostasis in 
humans and animals involves me regulation of dietary 
cholesterol and modulation of cholesterol biosynthesis, bile 
acid biosynthesis and the catabolism of the cholesterol* 
containing plasma lipoproteins. The liver is the major organ 
responsible for cholesterol biosynthesis and catabolism and 
for mis reason, it is a prime determinant of plasma choles- 
terol levels. The liver is the site of synthesis and secretion of 
very low density lipoproteins (VLDL) which are subse- 
quently metabolized to low density lipoproteins (LDL) in 
the circulation. LDL are the predominant cholesterol- 
carrying lipoproteins in the plasma and an increase in their 
concentration is correlated with increased atherosclerosis. 



When intestinal cholesterol absorption is reduced* by 
whatever means, less cholesterol is delivered to the liver. 
The consequence of this action is decreased hepatic lipo- 
protein (VLDL), production and an increase in the hepatic 
clearance of plasma cholesterol, mostly as LDL. Thus, the 
net effect of inhibiting intestinal cholesterol absorption is a 
decrease in plasma cholesterol levels. 

The inhibition of cholesterol biosynthesis by 3-hydroxy- 
3-methylgIutaryl coenzyme A (HMG CoA) reductase 
(EC1.1.L34) inhibitors has been shown to be an effective 
way to reduce plasma cholesterol (Witzum. Gradation, 80. 
5 (1989), p. 1101-1114) and reduce atherosclerosis. Com- 
bination therapy of an HMG CoA reductase inhibitor and a 
bile acid sequestrant has been demonstrated to be more 
effective in human hyperlipidemic patients than either agent 
in monotherapy (Iffingworth. Drugs, 36 (SuppL 3) (1988), p. 
63-71). 

SUMMARY OF THE INVENTION 

Novel hypocholesterolemic compounds of the present 
invention are represented by the formula I 




or a pharmaceutical^ acceptable salt thereof, wherein: 

At 1 and Ar 2 are independently selected from the group 
consisting of aryl and R 4 -substituted aryl; 

Ar 3 is aryl or R 5 -substituted aryl; 

X. Y and Z are independently selected from the group 
consisting of — CH 2 — . — CH(lower alkyl)— and 
— C(diIower alkyl)—; 

R and R 3 are independently selected from the group 
consisting of — OR 6 , — 0(CO)R 6 , — 0(CO)OR 9 and 
— 0(CO)NR*R 7 ; 

R l and R 3 are independently selected from the group 
consisting of hydrogen, lower alkyl and aryl; 

q is 0 or l;r is 0 or 1; m. n and pare independently 0, 1, 
2, 3 or 4; provided that at least one of q and r is 1, and the 
sum of m, n. p, q and r is 1. 2. 3* 4. 5 or 6; and provided that 
when p is 0 andris 1, the sum of nuq and n ial. 2.3.4 or5; 

R 4 is 1-5 substituents independently selected from the 6 
group consisting of lower alkyl. — OR 6 , — 0(CO)ifR6 ? ] R_» 
— 0(C0)0R 9 , — OtCH^.jOR 6 . — 0(C0)NR 6 R\ 
— NR*R 7 , -^R 6 (CO)R 7 . -NR 6 (CO)OR 9 . -NR 6 (C0) 
NR 7 R 8 , — NR^OjR 9 . —COOR 6 , — CONRV, —COR 6 , 
— S0 2 NR 6 R\ S(0)o.jR 9 * — OCCH^.io— COOR 6 , 
— OCCH^.ioCONR^R 7 , —(lower alkylene)COOR 6 , 
— CH=CH— COOR* 5 , — CF 3 , — CN> — N0 2 and halogen; 

r 5 is 1-5 substituents independently selected from the 
group consisting of — OR 6 , — 0(CO)R 6 , — 0(CO)OR* 
— OCCH^.jOR 6 , — 0(CO)NR 6 R 7 , — NR^R 7 , — NR 6 (CO) 
R 7 , — NR 6 (CO)OR 9 , — ^NR 6 (CO)NR 7 R*. -^R 6 S0 2 R 9 , 
— COOR 6 , -CONRV, --COR 6 — SOjNRV. S(0)6- 
2R 9 . -^(CH^^-COOR 6 . -OtCH^i.ioCONR^ 7 , 
—{lower alkylene)COOR 6 and — CH=CH — COOR ; 

R 6 . R 7 and R 8 are independently selected from the group 
consisting of hydrogen, lower alkyl. aryl and aryl- 
substituted lower alkyl; and 

R 9 is lower alkyl, aryl or aryl-substituted lower alkyl. 

R 4 is preferably 1-3 independently selected substituents. 
and R 5 is preferably 1-3 independently selected substitu- 
ents. Preferred are compounds of formula I wherein Ar 1 is 
phenyl or R 4 -substituted phenyl, especially (4-R 4 )- 
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substituted phenyl. Ar 2 is preferably phenyl or 
^-substituted phenyl especially (4-R 4 )-substitoted phenyl 
Ar 3 is preferably R 5 -substituted phenyl especially (4-R 5 > 
substituted phenyl When Ar 1 is (4-R 4 )-substftuted phenyl 
R 4 is preferably a halogen. When Ar 2 and Ar 3 are R 4 - and 
R 5 -substituted phenyl respectively. R 4 is preferably halogen 
or — OR 6 and R 5 is preferably — OR 6 , wherein is lower 
aLkyl or hydrogen. Especially preferred are compounds 
wherein each of Ar 1 and Ar 2 is 4-fiuorophenyl and Ar 3 is 
4-hydroxyphenyl or 4-methoxyphenyl 

X. Y and Z are each preferably — €H 2 — Jl 1 and R 3 are 
each preferably hydrogen. R and R 2 are preferably —OR 6 
wherein R 6 is hydrogen, or a group readily metabolizable to 

a hydroxyl (such as --0(CO)R 6 OR^OR*], especially 

-O(C0)NR 6 R 7 , defined above). 

The sum of m. n, p, q and r is preferably 2. 3 or 4, more 
preferably 3. Preferred are compounds wherein nx n and r 
are each zero* q is 1 and p is 2. Also preferred are compounds 
wherein p. q and n are each zero* r is 1 and mis 2 or 3. More 
preferred are compounds wherein m. n and r are each zero* 
q is 1. p is 2, Z is — CH 2 and R is — OR^R*. especially 
when R 6 is hydrogen. Also more preferred are compounds 
wherein p. q and n are each zero.r is 1. mis 2. X is — CH 2 — 
and R 2 is — OR 6 , especially when R 6 is hydrogen. 

Another group of preferred compounds is mat wherein 
Ar 1 is phenyl or R 4 -substituted phenyl Ar 2 is phenyl or 
R 4 -substituted phenyl and Ar 3 is R 5 -substituted phenyl Also 
preferred are compounds wherein Ar 1 is phenyl or 
R 4 -substituted phenyl, Ar 2 is phenyl or R 4 -substituted 
phenyl, Ar 3 is R $ -substituted phenyl and the sum of nu n. p. 
q and r is 2, 3 or 4. more especially 3. More preferred are 
compounds wherein Ar 1 is phenyl or R 4 -substituted rhenyl 
Ar 2 is phenyl or R 4 -substituted phenyl* Ar isR -substituted 
phenyl and wherein m, n and r are each zero, q is 1 andp 
is 2, or wherein p, q and n are each zero, r is 1 and m is 2 
or 3. 

This invention also relates to a method of lowering the 
serum cholesterol level in a mammal in need of such 
treatment comprising administering an effective amount of a 
compound of formula L That is. the use of a compound of 
the present invention as an hypocholesterolemic agent is 
also claimed. 

In still another aspect, the present invention relates to a 
pharmaceutical composition comprising a serum 
cholesterol-lowering effective amount of a compound of 
formula I in a pharmaceutically acceptable carrier. 

The present invention also relates to a method of reducing 
plasma cholesterol levels, and to a method of treating or 
preventing atherosclerosis, comprising administering to a 
mammal in need of such treatment an effective amount of a 
combination of a hydroxy-substituted azetidinone choles- 
terol absorption inhibitor of formula I and a cholesterol 
biosynthesis inhibitor. That is. the present invention relates 
to the use of a hydroxy-substituted azetidinone cholesterol 
absorption inhibitor of formula I for combined use with a 
cholesterol biosynthesis inhibitor (and. similarly, use of a 
cholesterol biosynthesis inhibitor for combined use with a 
hydroxy-substituted azetidinone cholesterol absorption 
inhibitor of formula I) to treat or prevent atherosclerosis or 
to reduce plasma cholesterol levels. 

In yet another aspect, the invention relates to a pharma- 
ceutical composition comprising an effective amount of a 
hydroxy-substituted azetidinone cholesterol absorption 
inhibitor of formula L a cholesterol biosynthesis inhibitor, 
and a pharmaceutically acceptable carrier. In a final aspect 
the invention relates to a kit comprising in one container an 
effective amount of a hydroxy-substituted azetidinone cho- 
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lesterol absorption inhibitor of formula I in a pharmaceuti- 
cally acceptable carrier, and in a separate container, an 
effective amount of a cholesterol biosynthesis inhibitor in a 
pharmaceutically acceptable carrier. 

In yet another aspect the invention relates to a process for 
preparing certain compounds of formula I comprising the 
steps: 

(a) treating with a strong base a lactone of the formula 




A 



B 



wherein R* and R 2, are R and R 2 . respectively, or are suitably 
protected hydroxy groups; Ar 10 is Ar\ a suitably protected 
hydroxy substituted aryl or a suitably protected amino- 
substituted aryl; and the remaining variables are as defined 
above* provided that in lactone of formula B when n and r 
are each zero, p is 1-4; 

(b) reacting the product of step (a) with an imine of the 
formula 




wherein Ar 20 is Ar 2 , a suitably protected hydroxy- 
substituted aryl or a suitably protected amino-substituted 
aryl; and Ar* 0 is Ar 3 , a suitably protected hydroxy- 
substituted aryl or a suitably protected amino-substituted 
aryl; 

c) quenching the reaction with an acid; 

d) optionally removing the protecting groups from R\ R 2 , 
Ar 10 , At 20 and Ar 30 , when present; and 

e) optionally funcrionalizing hydroxy or amino substitu- 
ents atR.R 2 , Ar\ Ar 2 and Ar\ 

Using the lactones shown above, compounds of formula 
IA and IB are obtained as follows: 





OH 




wherein the variables are as defined above; and 



R r R 3 




B 



OH 




IB 



wherein the variables are as defined above. 



DETAILED DESCRIPTION 



As used herein, the term 'lower alky!" means straight or 
branched alkyl chains of 1 to 6 carbon atoms. 

"Aryr means phenyl* naphthyl indenyl, tetrahydronaph- 
thyi or indanyL 

"Halogeno" refers to fluorine, chlorine, bromine or iodine 
atoms. 

The above statement, wherein R 6 , R 7 and R 8 are said to 
be independently selected from a group of substituents, 
means that R 6 , R 7 and R 8 are independently selected, but 
also that where an [Re], or R 8 variable occurs more than 
once in a molecule, those occurrences are independently 
selected (e.g., if R is -OR 6 wherein R 6 is hydrogen, R 4 can 
be~OR 6 wherein R 6 is lower alkyl). 

Compounds of the invention have at least one asymmetric 
carbon atom and therefore all isomers, including enanti- 
omers and diastereomers are contemplated as being part of 
this invention. The invention includes d and [I] 1 isomers in 
both pure form and in admixture including racemic mix- 
tures. Isomers can be prepared using conventional 




also include geometric isomers. e.g. when a double bond is 



this invention. 

Those skilled in the ait will appreciate that for some 
compounds of formula L one isomer will show greater 
pharmacological activity than another isomer. 

Compounds of the invention with an amino group can 
form pharmaccutically acceptable salts with organic and 
inorganic acids. Examples of suitable acids for salt forma- 
tion are hydrochloric, sulfuric, phosphoric acetic citric, 
oxalic, malonic. salicylic, malic, fumaric, succinic, ascorbic, 
maleic. methanesulfonic and other mineral and carboxylic 
acids well known to those in the art The salt is prepared by 
contacting the free base form with a sufficient amount of the 
desired acid to produce a salt The free base form may be 
regenerated by treating the salt with a suitable dilute aque- 
ous base solution such as dilute aqueous sodium bicarbon- 
ate. The free base form differs from its respective salt form 
somewhat in certain physical properties, such as solubility in 
polar solvents, but the salt is otherwise equivalent to its 
respective free base form for purposes of the invention. 

Certain compounds of the invention are acidic (e.g.. those 
compounds which possess a carboxyi group). These com- 
pounds form pharmaceutically acceptable salts with inor- 
ganic and organic bases. Examples of such salts are the 
sodium, potassium, calcium, aluminum, gold and silver 
salts. Also included are salts formed with pharmaceutically 
acceptable amines such as ammonia, alkyl amines, 
hydroxyalkylamines, N-methylglucamine and the like. 

Cholesterol biosynthesis inhibitors for use in the combi- 
nation of the present invention include HMG CoA reductase 
inhibitors such as lovastatin, pravastatin, fluvastatin. 
simvastatin, and Cl-981; HMG CoA synthetase inhibitors, 
for example L-659,699 <<E£HM3T^drc*y-racthylM 
oxo-^-R-oxetanyll-S^JR-trimethyl-Z^undecadienoic 
acid); squalene synthesis inhibitors, for example squalestatm 
1; and squalene epoxidase inhibitors, for example, NB-598 
((E)-N-cthyl-N-{6.6-dimethyl-2-hepten-4-ynyl)-3-[(33 f - 
bithiophen-5-yl)methoxy]benzene-methanamine 
hydrochloride) and other cholesterol biosynthesis inhibitors 
such as DMP-565. Preferred HMG CoAreductase inhibitors 
are lovastatin, pravastatin and simvastatin. 

Confounds of formula I can be prepared by known 
methods, for example those described below and in W093/ 
02048. 
Method A: 




n 



m 




Compounds of formula la and lb, wherein Ar\ Ar 2 , ^ J 5 
Y. 2. R 1 . R 2 , R 3 . m. n. p. q and r are as defined above, can 
be prepared by treatment of an ester of formula SI wherein 
R is lower alkyl such as ethyl or a chiral moiety such as 
menthyl or 10-(diisopropylsulfonaini<k))isoboniyL and the 
remaining variables are as defined above, with a strong base 
such as lithium dusopropylamide (LDA) in a suitable sol* 
vent such as tetrrahydroHthium (THF) at -78° C A solubi- 
lizing agent such as hexameibylphosphoiic triamide 
(HMPA) may optionally be added as a cosolvent. An imine 
of formula 11. wherein Ar 20 and Ar 30 are as defined above, 
is added, the reaction mixture is either warmed to room 
temperature or maintained at a suitable low temperature 
sudi as -78° C. for the appropriate time, followed by 
quenching with a suitable acid such as IN HQ. The product 
is isolated using conventional purification techniques. When 
a protecting group as defined in Table 1 (below) is present 
on one or more of the optionally protected groups, an 
additional step comprising removal of the protecting group 
by conventional techniques is needed. However, for com- 
pounds of formula la. Ib. or any compound of formula I 
wherein a protected hydroxy group Ar 10 . Ar 20 , Ar 30 , R' or 
R* is an alkoxy or benzyloxy group, such a protecting group 
need not be removed to obtain a compound of formula 1 
When a chiral ester of formula SI is used, the resulting 
compound of formula la or lb is not racemic. 

Imines of formula II (Ar 30 -CH=N«Ar 20 ) can be pre- 
pared from aldehydes of the formula Ar 30 -CHO and 
amines of the formula [Ar + --CHO] Ar 20 -NH 2 [and] by procedures 
well known in the art. Aldehydes of formula [Ar + ] Ar 3Q -CHO and 
amines of formula Ar^-NHa are commercially available or can be 
prepared via known procedures. 

Method A': 



R 

I 

Ari-X«-(C) t -Y ll 
Ic 




Compounds of formula Ic and Id. wherein the variables are 
as defined above, can be prepared by a process comprising 
the following steps: 

(a) Threat a lactone of formula IV, wherein the variables are 
as defined above, with a strong base such as an alkyltithium 
(e.g« n-butyl-lithium), a metal hydride (e.g., sodium 
hydride), a metal alkoxide (e.g.. sodium methoxide). a metal 
halide (e.g., HCUX metal exchange of the lithium enolate 
with a metal halide (e.g., zinc chloride), metal exchange of 
the lithium enolate with a metal alky! (e.g.. 
9-borabicyclononyl txifiate). or, preferably, a metalamide 
(e.g.. LDA). in a suitable anhydrous organic solvent such as 
dry THF. ether or benzene, in a dry. inert atmosphere, e.g., 
under nitrogen. The reaction is carried out at about 0° C to 
about -85° C. preferably about -78° C. over a period of 
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about 5 to about 60 minutes, preferably about 30 minutes. 
1-50% of solubilizing cosolvents may optionally be added, 
preferably about 10% HMPA. 

(b) Add an iminc of formula 11. wherein Ar 20 and Ar 30 are 
as defined above, to the product of step (a) over a period of 
5 to 60 minutes, preferably 30 minutes, maintaining die 
reaction mixture at about 0° C. to about -85° C preferably 
about -78° C. for 1 to 12 hours, preferably about 3 hours, 
or warming the reaction mixture over that time period at a 
rate of about 10° C per hour to about 70° C. per hour, 
preferably about 30° C. per hour, to a temperature of about 
20° C. 

(c) Quench the reaction with a suitable acid such as HQ 
(IN). 

(d) The protecting groups on R\ R 2 *, Ar 10 , Ar 20 and Ar 30 , 
when present* are removed, if desired, by methods well 
known in the art. for example silyl protecting groups are 
removed by treatment with fluoride. 

e) Compounds of formula I wherein any of R and R 2 , 
when present are OR 6 wherein R 6 is hydrogen, can be 
converted by well known methods to other compounds of 
formula I wherein R and R 2 are functionalized, i.e.. are 
independently selected from the group consisting of OR 6 *** 
— 0(C0)R 6 , — O(C0)0R 9 and — (XCONRV. wherein 
R 6 . R 7 and R 9 arc as defined above and R 6 * is lower alkyl. 
aryl. or aryl-lower alkyL For example* treatment of the 
alcohol with an alkyl halide in the presence of a suitable base 
such as NaH will afford alkoxy-substituted compounds (i.e.. 
R or R 2 is OR 6 , wherein R 6 is lower alkyl); treatment of the 
alcohol with an acylating agent such as acetyichloride will 
result in compounds wherein R or R 2 is — OC(0)R 6 ; treat- 
ment of the alcohol with phosgene followed by an alcohol of the 
formula HOR 9 affords compounds substituted with a — OC 



(0)0R 9 group; and treatment of the alcohol with phosgene 
followed by an amine of the formula HNRV affords 
compounds wherein R or R 2 is —OCCOiNRV. Com- 
pounds of formula I wherein any Ar 1 . Ar or Ar 3 has a 
hydroxy or amino group can be similarly functionalized to 
obtain other compounds of formula 1, i.e., wherein R 4 and 
R 5 are independently — OR**. — O(C0)R* —O(C0)0R 9 . 
—0(CH 2 ). jOR 6 . — OCCO)NR*R 7 . — NR*R 7 . — NR*(CO) 
— NR*(CO)OR 9 , — NR 6 <CO)NR 7 R* or — NR 6 SOJR 9 . 

The product of step c. d or e is isolated using conventional 
purification techniques such as extraction, crystallization or. 
preferably, silica get 60 chromatography. When a chiral 
lactone is used, the resulting compound of formula Ic ox Id 
is not racemic. 

Using the procedure described in steps (a)-(e). lactones of 
formula IVa can be used to prepare compounds of formula 



9 

Ig and Hu provided that when n and r are each zero, p is 1-4: 



R* R3 




Lactones of formulae IV and IVa are known in the art or 
can be prepared by methods well known in the art See, for 
example. U.S. Pat No. 4375.475 and J. Agric Food Cherry 
30 (5) (1982) p. 92CW. 
Method B: 




VI 

R OH 



1 t 

R» R3 I I 




Azetidinones of formula V, wherein Ar 20 and Ar 30 are as defined 
above, can be reacted to form compounds of formula Ie and If i.e., 
compounds of formula I wherein r is 1, R 2 is hydroxy, and p is zero) 
by treatment of azetidinone V with a strong base such as lithium 
[iosoproptylcyclohexylamide] isopropylcyclohexvlamide in a 
suitable solvent such as THF in the presence or [absent] absence of 
HMPA at -78° C, followed by the addition of an aldehyde 
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or ketooe of VL wherein Ar 10 , X. Y. R', R 1 . R 3 , m. n and q 



are as defined above. As in the case of Method A. protecting 
groups at At 10 . At 20 . Ar*\ R' and R 2 * are removed as 
necessary. 



This process provides several of the possible diastere- 
omers which can be separated by a combination of 
crystallization, silica gel chromatography and HPLC using 
techniques well known in the art. The remaining diastere- 
omers can be obtained by inversion reactions such as the 
Mitsunobu reaction sequence outlined below, wherein par- 
tial structures of formula If are shown: 




In the above known process. DEAD is diethylazodicarboxy- 
late and PPh 3 is triphenylphosphine. The reactants are stirred 
at room temperature overnight and die resultant formate 
ester is converted to the corresponding hydroxy compound 
with the desired stereochemistry. 
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Method C: 




P(alkyl)3 + dialkylaxodicaitaxylate 



Compounds of formula la as defined above can be prepared 
by reacting a chiral auxiliary such as the compound of 
formula vm with an activated carboxylic acid derivative of 
formula VTL for example an acid chloride (L==C1), a mixed 
anhydride formed with phenyl phosphorodichloridate 
(l^=OP(OXCl)OPh). *n N-memyi-pyridinium ester formed 
from the reaction of an acid with N-methyl-2- 
chloropyridinium iodide (L=2-oxy-N-methylpyridinium 
iodide), and a 2-thiopyridyl ester formed from the reaction 
of an acid chloride and 2-thiopyridine. wherein the remain- 
ing variables are as defined above; enolizing the resultant 
product, for example with Tid 4 and tetramethylethylenedi- 
arnine (TMEDA); condensing with an aldehyde, Ar°CHO; 
hydroryzing to the corresponding add then reacting the 
compound of formula IX with an amine, Ar 2 °NH 2 » 311 
cyclizing the resultant compound of formula X, with, for 
example a trialkylphosphine and a dialkylazodicarbo)ylate. 
As in the case of Method A, protecting groups at Ar 10 , Ar 20 , 
Ar*\ R' and R* are removed as necessary. This procedure is 
described in detail in [WO93/102048] WQ93/02048 
Method D: 




Ia + Ib 



Compounds of formula la as defined above can also be 
prepared treatment of an imine of formula [ 1 1 J IL wherein AR" 
and Ar 30 are as defined above, with an activated carboxylic 
acid derivative of formula VH as defined above in the 
presence of a tertiary amine base such as triethylamine. 
tributylamine or diethylisoprcpyiamine in an inert solvent 
such as CH 2 CL T Again, as in the case of Method A, 
protecting groups at Ar 10 , Ar 20 , Ar 30 . R' and R 2 * are removed 
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as necessary. Use of other bases, eg., pyridine, favors 
formation of compounds of formula lb. 
Method E: 



XXL 

Z,-(CV- Y,-(C),-X.-Ar» 
° R3 Ri 



xm 

-X.-Ar» 




NaN(Si(CH 3 ) 3 )2 
XIII ► la 

In the first step, compound XII is dissolved in a suitable 
solvent c.g., anhydrous CR 2 &2< fr®* 6 ** ^ a ^is 
acid. e.g., Ha 4 at about -60° C to 0° G, txeferabiy at about 
-25° G, under a dry. inert atmosphere, e.g.. argon. A tertiary 
amine base such as TMEDA is added and the mixture stirred 
at about -60° G to 0° G. preferably at about -25° G to -15° 
G, for a period of about 1 h. An imine of formula 
Ar 3 °CH=NAr 20 is added neat or optionally as a solution in 
a suitable solvent eg. anhydrous CH 2 a 2 * over a period of 
about 5 min. and the reaction is stirred vigorously at about 
-60° G to 0° G, preferably at about -25° G to -15° G. fox 
about 3 to 6 h. preferably about 4 h or until the reaction is 
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complete by TLC. An add, e.g. acetic acid, is added to 
reaction at the reaction temperature and the mixture is 
allowed to warm to room temperature slowly with stirring 
for about 1-3 hours, preferably about 2 hours. The com- 
pound of formula XII is isolated by extraction with a suitable 
solvent, eg. CH 2 C1 2 « then purified by crystallization or silica 
gel chromatography. 

In the second step, the product is treated with a strong 
non-nucleophilic base, such as sodium or lithium bistrim- 
ethylsilylamide at about -78° G to 100° C. After reaction, 
the mixture is poured into aqueous tartaric acid and the 
product isolated from the organic layer. As in the case of 
Method A. protecting groups at Ar 10 , Ar 20 . Ar 30 , R' and R 2 ' 
are removed as necessary. This process, including the prepa- 
ration of the starting material of formula XEL is also 
described in greater detail in WO93/02048. 
Method F: 




Ig'orlh' 



Compounds of formula Ig f and Hi f (i.e., compounds of 
formula I wherein R is OH), wherein R.sup.2 ' is a protected 
hydroxy group as defined above, and the remaining vari- 
ables are as defined above, can be prepared by reacting an 
imine of formula [1 1] H and a carboxylic acid derivative of 
formula XTV, wherein the variables are as defined above, 
according to Method D, followed by oxidation of the result- 
ant halide of formula XV by treatment with an oxidizing 
agent such as trimethylamine oxide, Cr0 3 or ozone in a 
solvent such as DMSO. The resultant aldehyde or ketone of 
formula XVI is then reacted with an aryl organornetallic 
reagent (c.g.. Ar'XMgBr, Ar^^LL Ar^^MgCl or 
Ar 10 X m CeO 2 ) to obtain a compound of formula Ig f or Jh\ As 
described above, the Ar 10 , Ar°, Ar 30 and R 2 * substituents 
can be converted to the desired Ar 1 , Ar 2 , Ar 3 and R 2 
substituents by procedures well known in the art. 



Method G: 
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H R* 

I 1 

A^-(C),-Y.-(Cl-Z^ ^ ialDt . 



xvn 



Hal R 2 

i I 



R 1 R 3 * 



xvm 

n-BmNOHor OH R 1 



R» R* [ ■ 



Compounds of formula Ii having a hydroxy substitucnt on 
the side chain adjacent to file Ar group (i.e.. compounds of 
formula I wherein m is 0) can be prepared by heating a 
compound of formula XV3L prepared by Method D. above, 
wherein the variables are as defined above, for about 1-6 
hours at about 60° C. to 100° C. with a halogenatlng agent 
such as N-bromosuccinimide (NBS) in a suitable solvent 
such as CCI4 in the presence of an initiating agent such as 
benzoyl peroxide. The resultant compound of formula 
wherein Hal is CL, Br or I and the remaining variables 
are as defined above, is then heated in a suitable solvent such 
as CH 2 a 2 with a tetraalfyl-aminonium salt such as tetra 
n-butyl-ammonium hydroxide (n-Bu 4 N0H) to obtain the 
compound of formula la. Alternatively, compound XVm 
can be heated in a suitable solvent such as CH 2 a 2 with tetra 
n-butyiamroonium trifluoroacetate (ii-Btt 4 N0C(0)CF 3 ) fol- 
lowed by treatment with a mild base such as ethanol 
saturated with fNH3] NEU to obtain compound If, 
Method H: 

o R* 

II I 

O R r 
II 1 



XX °" X Ai* 

OH R z 

" " .IT 

Compounds of formula Xj (i.e.. compounds of formula I 
wherein R is OH. R 1 is H and q is 1) are prepared from 
compound XIX in 2 steps. First a compound of formula 
XfX wherein the variables are as defined above, is dissolved 
in a suitable anhydrous solvent e.g. THE at about -20° C 
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to about 22° C. preferably at about 0° C. under a dry inert 
atmosphere, e.g. argon and adding a transition metal source. 
e.g. tetra3ds(triphenylphosphine>pallaciium or palladium 
acetate/triphenyl phosphine. An organometallic of formula 
Ar 1 °-X [m] m-Me t, wherein in Ar lc . X and m are as defined 
above and Met is. for example. ZnG or B{0H) 2 . is added to 
the reaction mixture at about -20° C to about 22° C 
preferably at about 0° G. the reaction mixture is stirred for 
about 15 min to 4 h. preferably about 1 h. and is then allowed 
to warm to about 22° C Addition of dilute acid, e.g. 1KHCL 
followed by extraction with a suitable organic solvent e.g. 
ethyl acetate (EtOAc). produces compound XX. 
The ketone of fonnula XX is dissolved in a suitable solvent e.g. 
CH 3 0H, a hydrogenation catalyst is added, e.g. Pd on 
carbon, and the mixture is exposed to H 3 gas under a 
pressure of about 14 psi to 100 psi. preferably about 60 psi 
for about 1 to 24 h. preferably, about 16 h. The hydrogena- 
tion catalyst is removed by filtration and the solvent is 
removed in vacuo to produce a compound Ij as a mixture of 
alcohol diastereomers which can be separated by conven- 
tional means. 

Alternatively, a ketone of formula XX is dissolved in a 
suitable solvent e.g. THE at about -40° C to about 22° C. 
preferably at about 0° C. and a suitable reducing agent such 
as NaBH 4 . a substituted borohydridc (e.g., [cbz-prolinc] 
sBHNa) or a borane is adlded. optionally in the presence of 
a suitable chiral promoter present cither in catalytic or 
stoichiometric amounts, eg., chiral borane of structures: 



Addition of dilute acid. eg.. IN HQ. followed by extraction 
with a suitable solvent produces compounds of formula Ij. 
As above, protecting groups at Ar 10 . Ar 20 , Ar 30 and R 2, are 
removed as necessary. When either a chiral reagent or a 
chiral promotor is used, the resulting product is non- 
racemic. 

Compounds of formula XIX can be prepared by a multi- 
step procedure as represented below: 




Ph. 



O 



II 




O 



II 




xxs 



Lewis Acid 



O R* 

11 1 
> Rioo-C-Y.-KV-Z^ 





n 
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-continued 




Compounds of formula XXL wherein R 10 is lower alkyl 
and the remaining variables are as defined above, are commer- 
cially available or can be prepared by treating the corre- 
sponding carboxvlic acid (i.e.. compounds wherein the CI is 
replaced by a hydroxy group) with a chlorinating agent, e.g. 
SOCk or oxalyl chloride, under a dry atmosphere, neat or in 
a suitable inert organic solvent, e.g. toluene at about 40° C. 
to 110° C. preferably about 70° C: a lternatively, a catalyst 
made be added, e.g. dimethvlformarmde (PMR the reac- 
tion is conducted at about 22° C. and the solvent and excess 

reagents are removed in vacuo. The compound XXI is 

reacted with a chiral auxiliary such as (SV4-phenvl-2- 
oxazolidinone according to the follo wing procedure: a chiral 
auxiliary is treated with a strong base such as an 
alkyllithium. a metal hydride or a tertiary amine base such 
as triethylamine. in a suitable anhydrous organic solvent 
e. g.. dry THF. under a dry, inert atmosphere, e.g. argon at 
about -85° C. to 22° C. preferably about 0° C. for about 10 
min to 60 min. preferably about 30 minutes. The resulting 
anion is reacted, without isolation, with compound XXI in a 
suitable anhydrous organic solvent, e.g. dry THF. under a 
dry, inert atmosphere, e.g. argon at about -8 5° C. to about 
22° C. . preferably 0° C for about 30 min to 60 min. 
preferably 30 min. The reaction is warmed to about 22° C. and 
continued for 1 to 12h. preferably 6 h. Water is added 
and compound XXII is is olated bv extraction and purified by 
crystallization. 

The compound of formula XXTI is treated in the same 
manner as described in step 1 of Method E to obtain a 
compound XXIII. 



Azetidinone ring closure can be accomplished by alter- 
native procedures. By one method, a compound of formula 
XXm is treated with a strong non-nucleophilic base, such as 
sodium or tf thiiun-bistrimethylsilylamide. in a suitable inert 
organic solvent eg. CHjOj. at about -78° C to about 10° 
C preferably about 0° C The mixture is stirred for about 1 
to 2 hours while gradually warming to about 22° C. Com- 
pound XXTV is isolated by conventional extraction with 
CHiCLj. In another, two-step method a compound of for- 
mula XXm is first treated with mild silylating agent eg. 
N,0-bis(trimethyIsUyl)acetamide at about 0° C to about 
100° C. preferably about 40° C for about 10 min to 60 min. 
preferably 30 min* then treated with a fluoride anion source, 
e.g. tetrabutylammonium fluoride (TBAF). at about 0° C. to 
about 100° C. preferably 40° C and allowed to stir for 
about 0.5 to about 4 hours, preferably about 2 hours. 
Compound XXIV is isolated by conventional extraction 
methods. 

The compound of formula XXIV is hydrolysed by a 
suitable base. eg. LiOH, in a suitable solvent eg. 66% 
CH 3 OH/ water at about 0° C to about 50° G. preferably 22° 
G, for about 1 to 4 hours, preferably 2 hours, then extracted 
with a suitable solvent e.g. EtOAc. The resulting acid is 
converted to the acid chloride as described above by treat- 
ment with a chlorination agent e.g. oxaiyl chloride, to afford 
compound 

Method I: 



H 

I 
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XXVI 



-continued 

OH 

Rcductkm^^i_ y ._n_y« 




Compounds of formula Ik. wherein Ar\ Ar 2 , Ar 3 and R 
are as defined above, one of X" and Y H is — CH 2 CH 2 — and 
the other is selected from the group consisting of 
-CH 2 CH 2 — , —CH 2 -, --CH(lowcr alkyl)-. — CH 
(dilowcr alkyl) and a bond, are prepared by oxidation of an 
alkcne of formula XXV, wherein one of X and T is 
— CH=CH— and fee other is — CH=CH— . — CH 2 — , 
__CH 2 CH 2 — . — CH(lower alkyl)-. — CH(dilower alkyl) or 
a bond, and the remaining variables are as defined above, 
can be prepared by the following two step procedure. 

A compound of formula XXV. which can be prepared by 
Method D. above, is treated with an oxidizing agent such as 
Se0 2 . phenylselenic anhydride or CrO ? in a suitable solvent 
such as dioxane at about 22° to 100° C for about 0.5 to 12 
hours. After the starting material is consumed as determined 
by TLC. or 12 hours, the reaction is cooled to about 22° C 
and the product XXVI is isolated by extraction. 

In die second step, an allylic alcohol of formula XXVI is 
dissolved in a suitable solvent e.g.. EtOAc. a hydrogenation 
catalyst added, e.g.. Pd on carbon, and the mixture is 
exposed to H 2 gas under a pressure of about 14 psi to 60 psi 
for about 1 to 12 hours. The hydrogenation catalyst is 
removed in vacuo to obtain a compound of formula Be 
Method J: 




xxvn 
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xxvmb 



xxxma 



i)Mg(TFA3ti 
U)t-Bu- NHt— Bib 
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(TMSfeStH 
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im 
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OH 



xxvmb 



i) MgCIFA)2 

ii) t-Bu— NHg— BH3 




OH 



XXTXb 



XXDCb 



(TMS>jSiH 




Alcohols of formula Im and la (i.e.. compounds of formula 
I where r is L R 2 is —OH, R 3 is hydrogen and p is 0) can 
be selectively obtained from ketones of formula XXVH in 
three steps comprising hromination. reduction and debromi- 
nation. Since the stereochemistry of the major isomers of 
alcohols XXDCa and XXDCb are different one can selec- 
tively prepare either diastereomeric alcohol 

In the above process, a ketone of formula XXVIL which 
can be prepared by oxidation of the corresponding hydroxy 
compound by well known methods, is halogenated. for 
example by treatment in an inert solvent e.g., THE with 
NaH followed by N-brorrK*ucdnimide, to obtain a mixture 
of 3-lromo-ketone compounds XXVm (a and b). Com- 
pounds [15] XXVIIa and XXVIIIb are then separately 
reduced to the corresponding alcohols, for example by 
treatment with magnesium trifiuoroacetate (Mg(TFA) 2 ) and 
t-butylamine borane (t-Bu — NH 2 — BH3) in an inert solvent 
such asTHF at a temperature of about -78° C. to 0° C-The 
resultant alcohols XXTX are dehalogenated by treatment 
with tris(trimethylsflyl)silane ((TMS) 3 SiH) in a solvent such 
as toluene in fee presence of a radical initiator such as 
2,2 , -a2obisisobutyronitrile (ADBN) to obtain a mixrure of 
isomers Im and In which can be separated into individual 
enantiomers by conventional means, e.g., HPLC Again, 
protecting groups atAr 10 , Ar 20 . Ar 30 and R # are removed as 
necessary. 

Starting compounds III V, VI.VIL VIILXIV.XVILXXI 
and XXV are all either commercially available or well 
known in the art and can be prepared via known methods. 

Reactive groups not involved in the above processes can 
be protected during the reactions with conventional protect- 
ing groups which can be removed by standard procedures 
aftcrthe reaction. The following Table 1 shows some typical 
protecting groups: 
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TABLE 1 



Group to be Group to be Protected and 
Protected Protecting Group 



-COOH -COOa&yl -COObenzyl -COOphenyl 

^NH ^NCOalkyl, \cObenzyl, ^NCOphenyl 

/ / / / 



^NCHiOCH2CH}Si(Clfc)3 \c(0)OC(CHi33, 
CH3 

\ \ \ I 

N-benzyl, NSKCflbb, NSi-C(CH>3 

^ ^ CHj 

-NH a 



-OH CH, 

-OCR* -OdfeOCKs* -OSi— C(CH>3 
CH3 

-OSifCH^or -OCHzphenyt 



We have found that Hie confounds of this invent! 00 lower 
scrum lipid levels, in particular serum cholesterol levels. 
Compounds of this invention have been found to inhibit the 
intestinal absorption of cholesterol and to significantly 
reduce the formation of liver cnolesteryl esters in animal 
models. Thus, compounds of this invention are hypocholes- 
terolemic agents by virtue of their ability to inhibit the 
intestinal absorption and/or esterification of cholesterol; 
they are, therefore, useful in the treatment and prevention of 
atherosclerosis in mammals, in particular in humans. 

The in vivo activity of the cornpounds of formula I can be 
Determined by the following procedure: 

In Vivo Assay of [Hypoligidemic] Hypolipidemic Agents Using the 
Hyperlipidernic Hamster 

Hamsters are separated into groups of six and given a 
controlled cholesterol diet (Purina Chow #5001 containing 
0.5% cholesterol) for seven days. Diet consumption is 
monitored to determine dietary cholesterol exposure in the 
face of test compounds. The animals are dosed with the test 
compound once daily beginning with the initiation of diet 
Dosing is by oral gavage of 0.2 mLof corn oil alone (control 
group) or solution (or suspension) of test compound in corn 
oil. All animals moribund or in poor physical condition are 
euthanized. After seven days, the animals are anesthetized 
by intramuscular (ZM) injection of ketamine and sacrificed 
by decapitation. Blood is collected into vacutainer tubes 
containing EDTA for plasma lipid analysis and the liver 
excised for tissue lipid analysis, lipid analysis is conducted 
as per published procedures (Schnitzer-Polokoff. R., et aL 
Comp. Biochem. PkysioL, 99A. 4 (1991). p. 665-670) and 
data is reported as percent reduction of lipid versus controL 

The present invention also relates to a pharmaceutical 
composition comprising a compound of formula I and a 
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pharmaceutical^ acceptable earner. The compounds of for- 
mula I can be administered in any conventional dosage form, 
preferably an oral dosage form such as a capsule, tablet, 
powder, cachet, suspension or solution. The formulations 
and pharmaceutical compositions can be prepared using 
conventional pharmaceutically acceptable excipicnts and 
additives and conventional techniques. Such pharmaceutic 
cally acceptable excipients and additives include non-toxic 
compatible fillers, binders, disintegrants. buffers, 
preservatives, anti-oxidants. lubricants, flavorings* 
thickeners, coloring agents, emulsiflers and the like. 

The daily hypocholesteremic dose of a compound of 
formula I is about 0. 1 to abou 1 3 0 mg/kg of body weight per 
day. preferably about 0. 1 to about 15 mg/kg. For an average 
body weight of 70 kg. the dosage level is therefore from 
about 5 mg to about 1000 mg of drug per day. given in a 
single dose or 2-4 divided doses . The exact dose, however, 
is determined by the attending clinician and is dependent on 
the potency of the compound administered, the age. weight 
condition and response of the patient. 

For the combinations of mis invention wherein the 
hydroxy substituted azetidinone is administered in combi- 
nation with a cholesterol biosynthesis inhibitor, the typical 
daily dose of the cholesterol biosynthesis inhibitor is 0.1 to 
80 mg/kg of mammalian weight per day administered in 
single or divided dosages, usually once or twice a day: for 
example, for HMG CoA reductase inhibitors, about 10 to 
about 40 mg per dose is given 1 to 2 times a day. giving a 
total daily dose of about 10 to 80 mg per day, and for the 
other cholesterol biosynthesis inhibitors, about 1 to 1000 mg 
per dose is given 1 to 2 times a day. giving a total dairy dose 
of about 1 mg to about 200 mg per day. The exact dose of 
any component of the combination to be administered is 
determined by the attending clinician and is dependent on 
the potency of the compound adininistered, the age, weight 
condition and response of the patient 

Where the components of a combination are administered 
separately, the number of doses of each component given per 
day may not necessarily be the same. e.g. where one 
component may have a greater duration of activity, and will 
therefore need to be administered less frequently. 

Since the present invention relates to the reduction of 
plasma cholesterol levels by treatment with a combination of 
active ingredients wherein said active ingredients may be 
administered separately, the invention also relates to com- 
bining separate pharmaceutical compositions in kit form. 
That is. a kit is contemplated wherein two separate units are 
combined: a cholesterol biosynthesis inhibitor pharmaceu- 
tical composition and a hydroxy substituted azetidinone 
cholesterol absorption inhibitor pharmaceutical composi- 
tion. The kit will preferably include directions for the 
administration of the separate components. The kit form is 
particularly advantageous when the separate components 
must be administered in different dosage forms (eg. oral and 
parenteral) or are administered at different dosage intervals. 

Following are examples of preparing compounds of for- 
mula L The sterecK&erjristry listed is relative stereochemis- 
try unless otherwise noted. The terms cis and trans refer to 
the relative orientations at the azetidinone 3* and 4-positions 
unless otherwise indicated. Hie term "J" refers to the proton 
NMR coupling constant in hertz (Hz) between the 3- and 
4-substituted protons of the azetidinone. AH NMR data is of 
CDQ3 solution unless otherwise indicated. 
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EXAMPLE 1 




A 



B 



Freshly prepare a solution of lithium dusopropylamide 
(LDA) by dissolving diisqjropylamine (1.19 g* 11.8 mmol) 
in anhydrous THF (20 ml) at -78° C under argon. Add 
n-butyliithium(4.9mL 11.8 mmol. 2.4M in hcxanes) and stir 
for 05 h at -78° C To this cold solution add, 4phenylbu- 
tyrolactone (1.75 g. 10.8 mmol) in THF (4 ml) over 0.25 h, 
keeping the reaction temperature below -65° C. Stir at -78° 
C for 0.25 h. then add 4-mcthoxybenzylidine anisidine 
(233 g, 11.0 mmol) in THF (8 ml) over 1 h at -78° C Warm 
the reaction slowly to -50° C over 1 h. Quench the reaction 
at low temperature with IN HQ (12 ml). Partition the 
reaction mixture between ether and IN HQ. wash the ether 
layer with water, combine the ether extracts, dry over 
MgS0 4 and concentrate in vacuo. Crystallize the crude 
reaction residue (3.0 g) from EtOAc-ether to obtain 1.54 g 
of compound A. Reconcentrate the filtrate and chromato- 
grapc on silica gel 60. eluting with 4:1 EtOAc-hexane, and 
isolate additional compound A (0.385 g) as well as com- 
pound B (0.420 g). 



Compound A: mp 218°-220° C; IR 1730 cra-1; Q 
(M— H) 374; J=5.9 Hz. 



Compound B: mp 74°-76° C; IR 1730 cm-1; Q (M4fl) 
374; 1=2.3 Hz. 



Using a similar procedure and appropriate starting 
materials, prepare compound 1C: 
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EXAMPLE 2 




To a solution of compound A from Example 1 (0.5 g* 13 
mmol) in anhydrous pyridine (2.7 ml), add acetic anhydride 
(0.63 ml. 6.7 mmol). Stir for 16 h. dilute with CH 2 d 2 and 
wash 3x with IN HQ lx with Nad (sat'd) and lx with 
water. Concentrate the organic layer to dryness and crystal- 
lize the residue from EtOAc to obtain the title compound 
(0.46 g). mp 167°-169° C; IR 1745 cm-1; EI (M+) 415; 
J=5.9 Hz. 

EXAMPLE 3 




Freshly prepare a solution of lithium isopropylcy clohexy- 
lamide (LICA) by adding n-butyllithiura (2.84 mL of a 1.6M 
solution) to 5 a solution of isopi^leydohexyiamine (0.75 
mL) inTHF (100 mL) at -78° C. Dissolve N-pfaenyW-(4- 
methoxyphenyl>2-azetidinone (1.0 g) in THF (8 mL) and 
slowly add to (he UCA solution at -78° C After stirring for 
20 min. add hydrocinnamaldehyde (0.54 g) and stir the 
reaction mixture at -78° C for 4 h. Quench the reaction with 
10% KHS0 4 and extract the product with EtOAc Separate 
the organic layer, wash wife water and Nad (satM). Con- 
centrate the extract and purify the resultant residue on a 
silica gel 60 column, elating with EtOAcdiexane (15:85) to 
obtain 1.15 g of product as a mixture of diastereomers. 
Separate (he diastereomers by HPLC on a silica gel column 
to give three diastereomers 3 A, 3B and 3C: 
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OMe 



OMe 



!HiaCDCl3;732-7.18(nx, 11H); 
7j08-6.99Cm, IH); 6.8*4 J*9Hz, 2H); 
4.80(4 J=2.4Hz> IH); 4.1(M.0O(m, 
1H); 3.79(s, 3K); 3.20-3.16(in, 1H* 
2SO-2,67(m, 2H); 2.15-1.85(in. 3H) 



IH in CDCb: 735-7.10(m, 11H); 
7.08-6.99(m, IH); 6*9(4 J=S*fa, 2H); 
5.09(4 J=2.4Hz, lH);4.26-4.14(m, 
IH); 3.79(s, 3H); 3.21-3.14(10, IH); 
2.89-257{m, 2H); 2.10-U5(in, 3H) 



OMe lHinCDCb:7.30-7J00(m,lOH);659 
(d, J=8Hz, 2H); 6*3(4 J=S*fe, 2H); 
5.12(4 *=5.5Hz, iH); 3.82(*, 3H* 
3.75-3.63<m, IH); 352(d4 *=95tiz, 
IH); 2.71-257(m, IH); 2.49-233(m, 
IH); IH); M7-131(m, 

IH) 



The 3 A. 3B and 3C. diastereomers were further separated 
according to the following reaction scheme, wherein partial 
structures are shown: 



3A 



duiskelODHPLC 
8S2IPA3fai 




OCIb 3D 



OCHj 3E 



3B 



cbiralcel ODHPLC 
8.-92 IPAOfet 



3C 



chirakcl OP HPLC 
10:90 IPAOfcl 




OCH3 3F 



OCH3 3G 



OCH3 3H 



OCHj 31 



(The following CD spectra data [G] are all obtained in 
€H OH ) 

3D) W WHt r*2.mG* cm 2 /dM; (6] a4iBjl r s -^6xlO* 
an 2 /dM. Elemental analysis calc for C I3 H 2S NO 3 -0^5 H 2 0: 
C 76.6; H 6.56 N 3.57. found: C 76.66; H 6.49; N 3.64- 

3E) [8] 227(- ^1.95xl0* cm 2 /dM; [e^i^^^xlO 
cm 2 /dM. Elemental analysis calc for d^^s- 0 - 5 H sP : 
C 75.73; H 6.61; N 3.53. found: C 75.66; H 6.41; N 3.60. 

3F) [ejjM^l^xlO 4 cm a /dM; [ej^o^S^xlO* 
cm a /dM. EtoSental analysis calc for CjHjjNOj: C 77.48; 
H 6J-1; N 3.62. found: C 77.44; H 633; N 3.70. 

3G) 1.78x10* cm a /dM; 0] Mlal rfi.7SxKP 

cm 2 /dM (QMS 388 M*H). , , tJin) 
3H) teijM.^^xlO 4 cm 3 /dM; f61 a « w ^ f =-5-4xl0• 

cm 2 /dM. [^=-54.4° (23 mgtal CH 3 0H) Elemental 

analysis calc for C^i^O^ C 77.48; H 631; N 3.62. 

found: C 77.11; H 630; N 3.72. 
3D [6] ia6B ,r=-2.05xl0 4 cm 2 /dM; WH aUa ^*52aXT 

cm 2 /dM. (CIMS 388 MTI). 




OCHj 



3D 
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Add DEAD (0.11) to a solution of compound 3H (132 
mg), PPh 3 (0.18 g) and HC0 2 H (39 ml) in THF (5 ml.). Stir at 
room [temperatq] temperature overnight, then partition the reaction 
mixture between Et 2 0 and H 2 0. Wash (brine) and dry 
(MgSOJ the organic layer and concentrate to dryness. Flash 
chromatograph the residue using BtOAcrHex (1:4) to obtain 
the formate ester. Dissolve this in CH 3 OH and add 4 drops 
of cone. HCL After 4 h, concentrate in vacuo and flash 
chromatograph the residue using EtOAc JHex (1 3) to obtain 
3J. [9] 2a4li *r=4-234xl6* cm 2 /dM; 

[e] 239n *=+-5.70xl0 4 cm 2 /dM. [ct^ 20 *- 157.6° (2.5 
mg/ml CH 3 OH) 




3K) 



Using the procedure described for 3J, treat compound 31 
to obtain 3K. mix***-*** 1 *? cm 2 HM; [a] 34<w » ( p-5.6x 
10* cm 2 /dM. [a]^Wl67^° (2.5 mg/ml CH 3 OH) 

Using the procedure described above for preparing com- 
pounds 3A and 3B, treat N-phenyl^4-methoxyphenyl)-2- 
azetidinone with 1JCA followed by 2-naphthaldehyde to 
obtain the diastereomers 3L and 3M: 
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Method 1: 

Step 1) To a rcfluxing solution of of 
4-methoxyberizylidene anisidine (10.0 g. 41.5 mmol) and 
tributylamine (20.8 mL 87 mmol) in toluene (100 ml)* add 
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5-bromovaleroyl chloride (8.5 g. 43, mmol) in toluene (20 
ml) dropwise over 2 h. Stir the reaction mixture at 80° C. for 
12 h, cool to room temperature, wash3x with 1 N HQ. lx 
with water and dry the organic layer over MgS0 4 . Purify by 
silica gel chromatography, eluting with ethyl acetate:hexane 
(4:1) to obtain 5.1 g of (3R. 4S)-L4-bis(4-methoxyphenyl) 
-3-(3-bromopropyl)-2-azetidinone (relative 
stereochemistry), mp 70°-73° C; El (AT) 404; J=23 Hz. 

Step 3) To a solution of the product of step 2 [(0.7134 gj f0.734 g. 
mmol) in (CH^O (20 ml), add (GHgfeWO) (2.39 g. 31.9 
mmol). Heat the mixture at 60° C, for 3 h. cool to room 
temperature, dilute with EtOAc. and wash 3x with water. 
Combine the aqueous fractions and extract with EtOAc. 
Combine the organic fractions and concentrate. Purify me 
crude product by silica gel chromatography, eluting with 
EtOAc:hexane (1:1) to obtain L4 g (3R. 4S)-l,4-bis-(4- 
methoxyphenyl)*2-oxo-3-azetidine-propanol (relative 
stereochemistry), an oil; ET (M*) 339; J-23 Hz. 

Step 3) To a solution of the product of step 2 (0.7134 g. 
2.2 mmol) in THF (4 ml) at 0° C. add phenylxnagnesium 
bromide (2.4 ml. 2.4 mmol. L0M in THF) over 0.25 h. After 
1 h at 0° C. add water (5 ml), separate the layers, wash the 
organic layer 1 x with IN HQ. dry with MgS0 4 and 
concentrate to an oil Purify by silica gel chromatography, 
eluting with EtOAchexane (2:1) to obtain 0.372 g of the 
title compound (mix of diastereomers) as an oiL CI (NTH) 
418. 

Separation of diastereomers: Apply the diastereomeric 
mixture from step 3 to a Chiralcel OD (Chiral Technologies 
Corp. Pa.) chromatography column, eluting with hexane: 
ethanol (9:1) to obtain enantiomerically pure (>98%) dias- 
tereomers as follows: 
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•continued 




Method 2: 

Step 1) To a solution of 14<S)4xs(4.nieliicaypfaciiyI)-3- 
(3(R)-phenylpropyi>2-azetidinone (5.04 g, 0.013 mole) in 
CO* (20 ml) at 80° C, add NBS (2.76 g. 0.0155 mole) and 
benzoyl peroxide (0.24 g, L0 mmole) in three equal portions 
over 1 h. Follow the reaction by TLC (4:1 hexane: EtOAc). 
Cool the reaction to 22° C, add NaHS0 4 , separate the layers 
and wash the organic layer 3x with water. Concentrate the 
organic layer to obtain the crude product 

O (MH) 480; *H in CDC1 3 5 PhCH(OH)=5.05 ppm. 

Step 2) Dissolve the crude product of Step 1 in CH 2 Cl 2 
(30 ml) and add 40% n-BuNOC(0)CF 3 in water (30 ml). 
Reflux the biphasic reaction for 24 h. cool, separate the 
layers and wash Che organic layer 6x with water. Concentrate 
the organic layer to dryness and immediately redissolve the 
residue in ethano] saturated with NH 3 (10 ml). After 1 h, 
concentrate the reaction mixture and partially purify by 
silica gel chromatography. Further purify by HPLC to obtain 
a 1:1 mixture of compounds 4A and 4B. The mixture can be 
further purified on a Chiracel OD column to obtain 4A and 
4B separately as characterized above. 

Using the procedure described in Example 4. Method 2, 
with 4(SH4-acetoxyphenyl>-3(RH3-pbenylpropyl}-l-(4- 
methoxy-phenyl>2-azetidinone as the starting material, pre- 
pare the following compounds: 




OH mp 87-90° C; 

URM5 cak*d for C2s%5K0 4 » 
403.1797, found 403.1785; 
»H 'm CDCb 6 PICH(OH) ~ 4*2 ppm. 



OH HRMS calc'd for C^H^NC^ 

[403.1787, found 403.1785]; 403.1797. found 403.1787: 
l R in CDCI3 SPhCH(OH) = 4.78 
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EXAMPLES 




To a solution of the product of step 2 of Example 4 (0*230 
g, 0.68 mmol) in THF (2 vol), add the reagent derived from 
treatment of 4-mcthoxymethylphenyl bromide (0.159 g, 
0.736 mmol) in THF (4 ml) at -78° C with sec-butyllithium 
(0.6 ml 0.78 root 13M in hexanes), followed by CeCL, 
(0.186 g. 075 mmol). After 4 h. extract the product and 
purify by chromatography in a manner similar to that 
described in step 3 of Example 4 to obtain 0.05 g of (he tide 
compound (mix of diastereomers) as an oil Q (M*H) 478. 
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EXAMPLE 6 




Step 1): To a solution of (S)-4-phenyl-2-oxazolidinone 
(41 g, 0.25 mol) in CH 2 Cl 2 (20 ml), add 
4-dimethylaminopyridine (2.5 g, 0.02 mol) and triethy- 
lamine (84.7 ml, 0.61 mol) and cool the reaction to 0° C. 

Add methyl-4-(chloroformyl)butyrate (50 [9]g, 0.3 mol) as a 
solution in CH 2 C1 2 (375 ml) dropwise over 1 h. and allow 
fee reaction to wairo to 22° C After 17 h. add water and 
U£0 4 (2N. 100 ml), separate the layers, and wash the 
organic layer sequentially with NaOH (10%). NaQ (sat'd) 
and water. Dry the organic layer over MgS0 4 and concen- 
trate to obtain a semioystalline product 
Step 2): To a solution of TiCl 4 (18.2 ml, 0.165 mol) in 
CH 2 Cl 2 (600 ml) at O.degree. C, add titanium isopropoxide (16.5 
ml, 0.055 mol). After 15 min, add the product of Step 1 (49.0 
9, 0.17 mol) as a solution in CH2 CI2 (100 ml). After 5 min,, 
add diisopropylethylamine (DIPEA) (65.2 ml, 0.37 mol) and 
stir at O.degree. C. for 1 h, cool the reaction mixture to -20° C., and 
add 4-benzyloxybenzylidine(4-fluoro)aniline (114.3 g, 0.37 
mol) as a solid. Stir the reaction vigorously for 4 h at -20.° 
C, add acetic acid as a solution in CH.sub.2 Cl 2 dropwise over 15 
min, allow the reaction to [warnr] warm to O.degree. C, and add H 2 
S0 4 (2N). Stir the reaction an additional 1 h, separate the layers, 
wash with water, separate and dry the organic layer. Crys- 
tallize the crude product from ethanol/water to obtain the 
pure intermediate. 

Step 3): To a solution of the product of Step 2 ($.9 g. 14.9 
mmol) in toluene (100 ml) at 50° C, add NXM>is 
(triio^ylsilyl)acetainide (BSA) (7.50 ml, 303 mmoi). 
After 0.5 h. add soiid TBAF (039 g, 1.5 mmol) and stir the 
reaction at 50° C for an additional 3 h, Cool the reaction 
mixture to 22° C, add CH 3 OH (10 ml), wash the reaction 
mixture with HQ (IN), NaHC0 3 (IN) and NaQ (satU), 
and dry the organic layer over MgS0 4 . 

Step 4): To a solution of the product of Step 3 (0.94 g, 22 
mmol) and CH 3 OH (3 ml), add water (1 ml) and li0H.H 2 O 
(102 mgs 2.4 mmole). Stir the reaction at 22° C. for 1 h and 
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add additional UOH.H 2 0 (54 mg, 13 mmole). After a total 
of 2 h, add HQ (IN) and EtOAc. separate the layers, dry die 
organic layer and concentrate in vacuo. To a. solution of 
resultant product (0.91 g. 22 mmol) in CH 2 C1 2 at 22° G. 
add QCOCOCI (0.29 mL 33 mmol) and stir for 16 h. 
Remove the solvent in vacuo. 

Step 5): To an efficiently stirred suspension of 
4-fluorophenylzinc chloride (4.4 mmol) prepared from 
4-fluorophenylmagnesium bromide 5 (1M in THE 4.4 mL 
4.4 mmol) and ZnCl 2 (0.6 g. 4.4 mmd) at 4° G. add 
tetiakis(tr^enylphos^ne)palladium (0.25 g. 021 mmol) 
and the product of Step 4 (0.94 g. 2.2 mmol) as a solution 
in THF (2 ml). Stir the reaction for 1 h at 0° C. and men for 
0.5 h at 22° C. Add HO (IN, 5 ml) and extract with EtOAc. 
Concentrate the organic layer to an oil and purify by silica 
gel chromatography to obtain 1 -(4-fluorophenyl)-4(S)-(4- 
hydroxyphenyl)-3(R)-(3-oxo-3-phenylpropyl)-2- 
azetidinone: 

HRMS calc'd for C 24 H 19 F 2 NO 3 =408.1429* found 
408.1411. 

Step 6): To the product of Step 5 (0.95 g. 1.91 mmol) in 
THF (3 ml), add (R)^etrahydro- l-methyl-3 3-diphcnyl- 1H, 
3H-pyirolo-[l,2-c]U3.2]oxazaboroie (120 mg. 0.43 mmol) 
and cool the mixture to -20° C. After 5 min. add 
borohydride-dimethylsulfide complex (2M in THF:. 0.85 
mL 1.7 mmol) dropwise over 0.5 h. After a total of 1.5 h. add 
CH 3 OH foUowed by HQ (1 N) and extract the reaction 
mixture with EtOAc to obtain l-(4-fiuorophenyl)-3(RM3 
( S)-(4-fi u oropheny 1 )-3 -hy droxypropy 1) ] -4(S)-i 4- 
(phenyimethoxy)phcnyl]-2-azetidinone (compound 6A-1) 
as an oil. 'Hin CDC1 3 5 H3=4.68. J=23 Hz. Q (NTH) 500. 

Use of (SMetra-hydro-1 -methyl-33-diphenyi-l H3H- 

pyrrolo-[1.2-c][13.2] oxazaborole gives the corresponding 
3(R)-hydroxypropyl azeMnone (compound 6B-1). l H in 
CDCI3 6 H3=4.69. J=23 Hz. O (M*H) 500. 

To a solution of compound 6A-1 (0.4 g, 0.8 mmol) in 
ethanoi (2 ml), add 10% Pd/C (0.03 g) and stir the reaction 
under a pressure (60 psi) of H 2 g* 5 ^ H> n * Filter the 
reaction mixture and concentrate the solvent to obtain com- 
pound 6A. Mp 164°-166° C; Q (M*H) 410. 

fa]x> 25 =-28.1° (c 3. CH3OH). Elemental analysis calc'd 
for C^FaNO*; C 70.41; H 5,17; N3.42; found C 70.25; 
H 5.19; N 3.54. 

Similarly treat compound 6B-1 to obtain compound 6~B. 
Mp 1293°-132.5 0 C; Q (M+H) 410. Elemental analysis 
calc'd for C»K 2l FJi0 3 : C 70,41; H 5.17; N 3.42; found C 
7030; H 5.14; N 3.52. 

Step 6') (Alternative): To a solution of the product of Step 
5 (0. 14 g. 03 mmol) in ethanoi (2 mi), add 10% FoVC (0.03 
g) and stir the reaction under a pressure (60 psi) of H 2 gas 
for 16 h. Filter the reaction mixture and concentrate the 
solvent to afford a 1:1 mixture of compounds 6A and 6B. 

Using appropriate starting materials and following the 
procedure of steps 1-6, prepare the following compounds: 
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^ 0 CI(M+H)446; 

HRMS calc'd for C^tNQs = 
445.1904, found 445.1890 



O ^0 CKM+H)446; 

HRMS calcM forC23HisN04= 
445J904, found 445.1911 



EXAMPLE 7 




OBenzfl 



To a solution of 7a (1.0 g, 2.1 mmol) in dioxane (10 ml), add Se0 2 
(1 33 g, 11.98 mmol) and water [(25 ml, 14 mmol),] (0.25 ml 14 
mmol), and heat the reaction to 100° C. After 1 h. cool the reaction 
to loom temperature and isolate by extraction (he crude 
product as a diastereomeric mature (1:2) of alcohols 7b-A 
and 7b-B. Purify by HPLC on a Dynamax silica column to 
separate diasteieomers 7b- A and 7b-B. 
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Diastereomer 7b-A (R): oil; J 34 =2.3 Hz. 8 C 
H(OH)=4.86 (t); HRMS C^ 2 B 2S ^0 4 calc: 49 1.2097; found: 
491.2074. 

Diastcreomcr 7b-E (S): oil; J 34 =2.3 Hz, 5 C 

H(OH)=5.06 (t); HRMS C32H29NO4 calc: 491.2097; found: 
491.2117. 

Step 2): To a solution of diastercomer A from step 1 (58 
rag. 0.12 mmol) in EtOAc (2 ml), add 10% Pd on carbon (20 
mg) and stir at 22° C under H 2 gas (14 psi) for 12 Filter 
and concentrate to obtain die title compound as a semisolid, 
m.p. 90°-92° C J 34 =23 Hz, 5 QH(OH)=4.1 <m); HRMS 
CisH^NO* calc: 403.1783; found: 403.1792. 

EXAMPLE 8 

To a solution of the product of Example 4A (90 mg. 0.2 
mmol) in CH 2 C1 2 . add acetyl chloride (80 mg. 1.0 mmol) 
and pyridine (8 mg, 0. 1 mmol) and stir at room temperature 
for 1 h. Add water, separate the layers and isolate the 
corresponding acetoxy compound* 8A- In a similar manner, 
treat the products of Examples 4B. 6B and 6A to obtain the 
following compounds &B. 8° C and 8D. respectively: 

8A: l,4{S)^is(4-methoxyphenyl)-3(RH3(R)-««to^y-^ 
phenylpropyl)-2-azetidinone. CI (MU) 460; HRMS 
CjgH^Os calc: 459.2044; found: 459.2045. 

8B: l,4(S)-bis(4-inenioxyphenyi>3(RH3(S>-acetoxy-3- 
phenylpropyl)-2-azetidinone. CI (MU) 460; HRMS 
C 29 H^S0 5 calc: 459.2044; found: 459.2048. 

8C: 4(SH4-acetyloxyphenyl^ 
fluorophenyl)propyl)-l-(4-fluorophenyl)-2-azetidinone. 
FAB M:S 493.4; HRMS C 2f H 25 F 2 N0 3 calc: 493.1695; 
found: 493.1701. 

8D: 4(SH4-acetyloxyphenyl)-3(RH3(S)-acetyloxy-3-(4- 
fluorophcnyl)propyl)-l-(4-fluorophenyl)-2-azetidinone. 
FAB MS 493.4; HRMS C^B^F^Os calc: 493.1695; 
found: 493.1694. 

Using appropriate starting materials in the procedure <rf 
Example 6. prepare H4-cWoro|Aenyl)-3(R>-(nydroxy-iL,J^- 
chlorophenylpropyl)-4(SM4-hydroxyphenyl)-2- 
azetidinone. Using the procedure of Example 8. prepare the 
following diacetates 8E and 8F: 
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CKM+H)527; 










II 

8E 










0 

II ^ 




0(M+H)527; 
O l HCD0 3 8H3 , =4.67 
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EXAMPLE 9 




OMe 3H 




OMe 3K 



Step 1: 

Add pyridinium chlorochromate (2.4 g. 11 mmoles) and 
CHgCOaNa (approx. 20 mg) to a solution of l-phenyl-3-(3- 
phenyl-l-hydroxypropyl)-4-(4-metboxyphenyl)-2- 
azetidinonc (235 g, 6.1 mmoles) in CH 2 Q 2 . Stir at room 
temperature for 18 h. then add silica gel (40 g) and concen- 
trate to dryness. Hash chromatograph the residue using 
BOAc:Hex (1:4) to obtain an ofl. (1.98 g« yield=85%). H 
NMR 2.85-295 (m. 3H). 3.15 (m, 1H), 3.80 (s. 3H). 4.10 (<L 
Hi. J 2.6). 542 (1H. d, 6.85 (dd. 2H. J 2, 8), 7.05 (m. 1 H). 
7.2-735 (m, 11 H). 

Step 2: 

To a solution of die product of Step 1 (1.78 g. 4.62 
mmoles) in THF at -10° C. add NaH (115 mg AS mmoles). 
After 15 min., add NBS (865 mg. 4.85 mmoles) and stir for 
20 min.. then add IN HQ and partition between ErOAc and 
bone. Separate the organic layer, dry (MgS0 4 ) and concen- 
trate to give an oil Rash chromatograph the oil using 
EtOAcHex (1:10) to collect first 9a as a foamy solid (830 
mg, y=39%. FAB MS 4667464. M+H). and then 9b as a 
colorless solid (1.1 g. y=51%. FAB MS 466/464. M+H). 
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Step 3a: 

Add MgtOCOCF^CTaCOaH (7.3 ml of 1M solution in 
Et 2 O0 to a solution of 9a (0.68 g. 1.46 mmolcs) in THF (5 
ml) at -50° C Stir the reaction 5 rain- then add t-Bu— 
NH 2 -BH 3 (254 mg. 2.92 mmole). After 15 min., allow the 
reaction to warm to 0° C over 20 muu add IN HQ and 
concentrate in vacuo. Partition the residue between EtOAc 
and bone. Concentrate the organic layers and dissolve the 
resultant oil in CHjdz^M^OB (1:1) and add etfaanolamine 
(appro* 2 mmolcs). After 15 min., concentrate the reaction 
mixture and partition the residue with EtOAc IN HGL Wash 
(brine) and dry (MgS0 4 ) Die organic layer to obtain an oiL 
Purify this oil by Sash chromatography using EtOAcrHex 
(1 :4) to obtain compound 9a-l, a colorless solid, as a 4: 1 mix 
of diastereomers. 0.52 g, y=76<fc. SIMS 468/466 (M+H). 

Step 3b: 

Using compound 9b as the starting material, use a pro- 
cedure similar to Step 3a with CH 2 Ci 2 as solvent for the 
preparation of 9b- 1 in 80% yield as a 13:1 mixture of 
diastereomers (SIMS 468/466 M+H). 

Step 4a: 

Add a solution of 9a- 1 (0.27 g, 0.58 mmoles) and AXBN 
(18 mg, 0.12 mmole) in toluene (40 ml) dropwise over 40 
min. to a solution of (TMS^SiH (L0 ml) in toluene at 80° 
C After In, add more AIBN (5 mg) 10 and continue at 800° 
C for 1.5 h. Cool and concentrate the reaction mixture* 
dissolve the residue in CH 3 CN and wash 3x with hexane. 
Concentrate the CH 3 CN layer to give the tide compound as 
aracemic mixture (0.25 g). Purify this oil by HPLC using a 
Chiralcel OD column to obtain 3H (major) and 3J (minor). 

Step 4b: 

Use the procedure of Step 4a. starting with compound 
9b-l to obtain an oil. Purify mis by flash chromatography 
using EtOAcrHex (1:3) to collect the racemic title com- 
pound (y=703>). Purify this oil by HPLC using a Chiralcel 
OD column to obtain 3J (major) and 3H (minor). 
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EXAMPLE 10 




Step 1: 

Follow the procedure of Example 3. using l-(4- 
fluorophenyl-4-(4-t-butyldimethyisilyloxyphenyl}~2- 
azetidinone to obtain l-{4-fluorophenyl-3-(3-phenyM- 
hydroxypropyl) 4-(4-t-butyldimethylsi^l-oxyphenyI)-2« 
azctidio one- 
Step 2: 

Treat a solution of the cis-azetidinone of Step 1 (0.25 g) 
in [CH3CN] CH3CN (21 ml) with 48% aqueous HF (2.5 ml). After 18 
h. dilute the reaction mixture with cold H 2 0 and extract with 
Et 2 0. Wash (2x H 2 0. dilute NaHC0 3 and brine), dry 
(MgS0 4 ) and concentrate the Ei^O layer. Crystallize die 
residue from EtOAcftexane (1:2) to obtain the title com- 
pound as colorless needles (123 rog. y*64%). mp 168°-17r 
C Elemental analysis calc for €24^22^3^' C 73.64; H 
5.66; N 3 >58. found C 73.32; H 5.65; N 3.68. 

The following formulations exemplify some of the dosage 
of this invention. In each the term "active compound" 
designates a compound of formula L 



EXAMPLE A 


No. 


•ft"** 

Ingredient 


mg/tabiet 


mg/tablct 


1 


Active Compound 


100 


500 


2 


Lactose USP 


122 


113 


3 


Com Starch, Food Grade, as a 10% 


30 


40 




paste in Purified Water 






4 


Corn Starch, Food Grade 


45 


40 


5 


Magnesium Steatate 


3_ 


7 




Tola] 


300 


700 



Method of Manufacture 

Mix Item Nos. 1 and 2 in suitable mixer for 10-15 
minutes. Granulate the mixture with Item No. 3. Mill the 
damp granules through a coarse screen (e.g., 1/4', 0.63 cm) if 
necessary. Dry the [cl]iarnp granules. Screen the dried granules 
if necessary and mix with Item No. 4 and mix for 10-15 
minutes. Add Item No. 5 and mix for 1-3 minutes. Compress 
the mixture to appropriate size and weight on a suitable 
tablet machine. 
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EXAMPLE B 



No. 


Capsules 

Ingredient 


mg/tablet 




1 


Active Compound 


100 


500 


2 


Lactose USP 


206 


123 


3 


Com Starch, Food Grade 


40 


70 


4 


Magnesium Stearate NF 


4_ 


7 




Total 


250 


700 



Method of Manufacture 

Mix Item Nos. 1, 2 and 3 in a suitable blender for 10-15 
minutes. Add Item No. 4 and mix for 1-3 minutes. Fill die 
mixture suitable two-piece bard gelatin capsules on a suit- 
able encapsulating machine. 

Representative formulations comprising a cholesterol bio- 
synthesis inhibitor are well known in the art S is contem- 
plated that where the two active ingredients are administered 
as a single composition, die dosage forms disclosed above 
for substituted azetidinone compounds may readily be modi* 
ncd using the knowledge of one skilled in the ait. 

Using the test procedures described above, the following 
in vivo data were obtained for the exemplified compounds. 
Data is reported as percent change (i.e.. percent reduction in 
cholesterol esters) versus control, therefore, negative num- 
bers indicate a positive iipid-lowering effect 



56 Reduction . r , % Reduction 





Serum 


Oldest. 


Dose 




Seium 


Cbolest 


Dose 


Bx.# 


Cbolest 


Esters 




Bl# Cbolest 


Esters 


mg/kg 


1A 


-23 


0 


50 


4C 


-123 


0 


3 


IB 


-15 


-39 


50 


4D 


9 


0 


7 


1C 


14 


0 


50 


« 


0 


-46 


3 


2 


0 


O 


50 


4F 


-29 


-95 


3 


3A 


-31 


-69 


50 


5 


O 


-64 


10 


3C 


-60 


-92 


50 


6A 


-59 


-95 


1 


3D 


-17 


-61 


10 


6A-1 


-43 


-93 


1 


3B 


0 


0 


10 


6B 


-40 


-92 


3 


3F 


-29 


-77 


10 


6C 


0 


-48 


3 


3G 


-16 


-38 


10 


SD 


-46 


-95 


10 


3H 


-41 


-86 


10 


8A 


0 


-44 


3 


31 


0 


-22 


10 


SB 


-50 


-95 


3 


3J 


O 


0 


3 


9C 


-14 


-37 


1 


3K 


0 


0 


10 


8D 


-49 


-98 


1 


3L 


-15 


-21 


10 


8E 


-22 


-66 


3 


3M 


0 


-22 


10 


8F 


-43 


-94 


1 


4A 


0 


-M 


5 


10 


-26 


-77 


3 


4B 


-37 


-89 


8 











We claim: 

J 1. A compound represented by the formula 

R R* 

i 1 

^-^-(CV-Y^-CCV-Z, At 3 

r 1 r 3 i — r 



or a pharmaceutically acceptable salt thereof* wherein: 
At 1 and Ar 2 are independently selected from the group 

consisting of aryl and R 4 -substituted aryl; 
Ar 3 is aryl or R 5 -substituted aryl; 
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X. Y and Z arc independently selected from the group 
consisting of -CH 2 — • -CH(iower alkyl)- and 
— C(dilower alkyl)-; 

R and R 2 are independently selected from the group 
existing of Jm\ -0(CX>)R 6 . -0(CO)OR r and 

— o(CO)nrV; 

r 1 and R 3 are independently selected from the group 
consisting of hydrogen, lower alkyl and aryl; 

o is 0 or 1; r is 0 or 1; m. n and p are independently 0* L 
2. 3 or 4; provided that at least one of q and r is L and 
the sum of m, n. p. q and r is 2. 3. 4. 5 or 6; and provided 
that when p is 0 and r is L the sum of m* q and n is L 
2* 3, 4 or 5; 

R 4 is 1-5 substituents independently selected from con- 
sisting of lower alkyl — OR 6 , -O(C0)R 6 , -CKCO) 
OR 9 -OCCH^OR 6 . -CXCONRV, -NR*R\ 

_NR 6 S0 2 R 9 , -COOR 6 . -CONR^R 7 . -COR 6 6 - 
-S0 2 NR 6 R 7 « S(0) 0 .R 9 , ^Wi-io^S 
— 0(CH 2 ). .nCONRiT. -(lower alkylene)COOR . 
^CH=CHi-COOR 6 - -CF 3 , — CN» -N0 2 and 
halogen; 

R 5 is 1-5 substituents independently selected from the 
group consisting of — OR 6 , -0(CO)R 6 . -<XCO) 
OR 9 ! -OCCHJx.jOR 6 , ^XCO)NRV. -NRV. 

^^yfC ^%co)OR>. -nr 6 (CO)nrV. 
JS&Bk -coor 6 , -conrV, -cor 6 . 

-SO^^R 7 - S(0)o-2R 9 - ^CT2)i-io-^OOR 6 ; 

-OC^h-ioCONRV- -(lower alkylene)COOR 6 and 

— CH==CH— COOR 6 ; 
R 6 R 7 and R 8 are independently selected from the group 

consisting of hydrogen, lower alkyl. aryi and aryl- 

substituted lower alkyl; and 
R 9 is lower alkyl. aryi or aryl-substituted lower alkyl. 
, 2. A compound erf claim 1 wherein Ar 1 is phenyl or 
R 4 -substitutcd phcnyL Ar 2 is phenyl or R 4 -substituted phe- 
nyl and At 3 is R 5 -substituted phenyl. # 

3 A compound of claim 2 wherein Ar 1 is R 4 -substituted 
phenyl wherein R 4 is halogen; Ar 2 is R 4 -substituted phenyl 
therein R 4 is halogen or — OR * wherein R is lower alkyl 
cr hydrogen; and Ar 3 R 5 -substituted phenyl, wherein R is 
—OR 6 , wherein R6 is lower alkyl or hydrogen. 

4. A compound of claim 1 wherein X, Y. and Z are each 
— CH 2 — ; R 1 and R 3 are each hydrogen; R and R are each 
—OR*, wherein R 6 is hydrogen; and the sum of m, n* p, q 
and r is 2. 3 or 4. ^ . 

5. A compound of claim 1 wherein m, n and r are each 

zero. q is 1 and p is 2. 

6. A compound of claim 1 wherein p. q and n are each 
zero, r is 1 and m is 2 or 3. 

j 7, a compound selected from the group consisting of 
rel 3(R)-(2(R)-hydroxy-2-phenylethyl)-4(R)-(4- 

methoxyphenyl>li3henyl-2-azetidinone; 
rel 3(R)-(2(R)-hydroxy-2-phenylethyl)-4(S)-(4- 

medioxy^enyi>liihenyl-2-azetidinone; 
3(SHl(S)-hydroxy-3-phenylpropyl)-4(S)-(4- 

methoxyi*enyl)-l^henyl-2-azetidinone; 
3(S)-(l(R)-hydroxy-3-phenylpropyl)-4(S)-(4- 

methoxyphenyl)-l-phenyl-2-azetidinone; 
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3(R)-(l(R)-hydroxy-3-phcnylpropyl)-4(S)-(4- 

methoxyphcnyl)-li)hcnyl-2-azctidiB<Mic; 
rel-3(RM(S)^y<froxy<2-naph^ 

methoxyphenylHi>henyl)-l -pkenyW-azeMnone; 
rel-3(R)-[(R>-hydroxy-{2-iiaphthaleiiyl)methyl]-4(S>(4- 

mcthoxyphcnyl)-l-phenyl-2-azctidinonc; 
3(RH3(R)-hydroxy-3-phcnylpropyl)-L4(S)-bis-(4- 

raemoxy^enyi)-2-azctidinone; 
3(R)-(3(S)-hydroxy-3-phcnylpropyl)-1.4(S)-bis-(4- 

metnoxjpheiiyl)-2-azetidinone; 
4(S)-(4.hydroxyphcByl)-3(R)-(3(R)-hydroxy-3- 

pheny^yl-H4.mcthoxy0icnyI)-2-azctidiDone; 
4 ( S)-(4.hydroxyphcnyl)-3(RH3(S)-hydroxy-3- 

phcnyft^yl4K4-nw&oxyphcnyl)-2-a2eddiiionc; 

rel 3(R)-I 3(RS)-hydroxy-3-[4-(methoxy mcthoxy)- 
j^enyl]4.4(S)^M4-mcdioxyphenyl>-2-a2Ctidliione; 

l-(4-fluorophenyI)-3(R)-[3(SH4-fluorophcnyl)-3. 
hydroxypropyl)]-4(S)-( 4 -hydroxyphenyi)-2- 

azetidinone; 

l-(4-fiuorophenyi)-3(R)-t3(R)-(4-fluorophcnyl)-3- 
hydroxypropyl)]-4(S)-(4-hydroxyphenyl)-2- 

azetidinone; 

4(S).[4-(acctyloxy)phcnyl]-3(R)-(3(R)-hydroxy-3- 
phenylpffcpyl>H4-incthoxyphcnyl)-2-azeadinoiic; 

4(S)-l4-(acetyloxy)phcnyl]-3(R)-(3(S)-hydroxy-3. 
pheny^yl)-i(4Hnc&oxyplicB^>-2-azctidiiionc; 

l-( 4 -fluorophcnyl)-3(R)-l3(S)-(4-fluorophcnyl)-3- 
hydroxy^opyl)]^S)-[4-(iAenylniethaxy)phcnyl]-2- 

azctidlnonc; 

3(R)-[3(R)-acctyloxy).3-phcnylpropyl]-L4(S)-bis.(4- 

mdhoxyphcnyl>-2«^2etidincHic; 
3(R)-[3(S)-acctyloxy)-3-phciiylpropy]]-l,4(S>bis.(4. 

methoxyphenyl)-2-azetidinonc; 
3(R)-l3(RH«cctyloxy)-3K4-fluofophcnyl)propyl]^^ 

1 4-(acctyl oxy )phc ny 1J - 1 -<4-fl u orophenyl)-2- 

azetidinone; 

3(R)43(SHacctyloxy)-3-(4-fluorophcnyl)pr<wU^(S)- 
[4.(acct y loxy)phcnylJ-l-(4-fluorophciiyl)-2- 

azetidinone; 

3(R)-[3(RHacctyloxy)-H4^orophcoyl)propyl]^S> 
l4-(acetyloxy)phenyl]-l-(4-chlorophenyl)-2- 

azetidinone; 

3(RH3(SHacetyloxy)-3K4-cblorophcnyi)propyl]^S)- 
[fiacctyloxy)pbciiyl]-l-(4.chlorophciiyI)-2. 

azetidinone; and 
rel H4-fliJ«<^enyl)4(SH4-hydroxyphcnyl)-3(lR)-(l 
(R>hydroxy-3"phcnylprqpyl)-2-a2cUdiDone. 

y 8. A pharmaceutical composition for the treatment or pre- 
vention of [athersclerosis], atherosclerosis or for the reduction of 
plasma cholesterol levels, comprising an effective amount of a 
compound of claim 1 in a pharrmceutically acceptable earner. 
9. A method of treating or preventing atherosclerosis or 
reducing plasma cholesterol levels comprising administer- 
ing to a mammal in need of such treatment an effective 
amount of a compound of claim 1. 



/ 10, A compound comprising l- (4-fluorophen yl)-3(R) -[3(S>(4- 
fluorophenyl)-34iydroxypropyl^ 
azetidinone. 

J 

11. A compound represented by the formula: 



OH 




F 



12. A pharmaceutical composition for the treatment or prevention of 
atherosclerosis, or for the reduction of plasma cholesterol levels, 
comprising an effective amount of a compound according to claims 10 
or 1 1 in apharmaceutically acceptable carrier. 



13. A method of treating or preventing atherosclerosis or reducing plasma 
cholesterol levels comprising administering to a mammal in need of 
such treatment an effective amount of a compound according to claims 
IQorll. 
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REISSUE APPLICATION DECLARATION BY THE ASSIGNEE 

Sir: 

I, as a representative of the assignee Schering Corporation, declare that: 
1. I am Staff Vice President and Associate General Counsel, Patents & 
Trademarks, of Schering-Plough Corporation. I am also Vice President of Schering 
Corporation, a wholly owned subsidiary of Schering-Plough Corporation. I am authorized to 
act on behalf of the assignee Schering Corporation with respect to the above-identified reissue 
application. 
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2. I certify under 37 C.RR. § 3.73(b) that Schering Corporation owns the 
entire right, title and interest in United States Patent No. 5,767,115 ("the '115 patent"). An 
assignment from the inventors to Schering Corporation was recorded on May 20, 1996 at Reel 
7960, Frame 0455. Schering Corporation consents to the filing of the present application for 
the reissue of U.S. Patent No. 5,767,1 15. 

3. I believe that Stuart B. ROSENBLUM, Sundeep DUGAR, Duane A. 
BURNETT, John W. CLADER and Brian A MCKITTRICK, the named inventors of the '115 
patent, are the original, first and joint inventors of the subject matter that is described and 
claimed in 5 115 patent granted on June 16, 1998, and for which reissue is sought under 35 
U.S.C. §251. 

4. I have reviewed and understand the contents of the '115 patent, 
including the newly-added claim directed to a single compound, namely l-(4-fluorophenyl)-3(R)- 
[3(S)-(4-fluorophenyl)-3-hydroxypropyl^ and newly- 
added claims directed to a pharmaceutical composition and a method of treatment using the 
compound. In the patent, the above compound is designated "6A" and is described in Example 6 
at column 31, lines 1-10 of the specification and in claim 7 as originally filed and in the issued 
'115 patent. This reissue application does not seek to enlarge the scope of any of the claims of 
the original '115 patent. 

5. I acknowledge the duty to disclose all information which is known to 
be material to patentability as defined in 37 C.F.R § L56. In compliance with that duty, an 
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Information Disclosure Statement which identifies certain patents and publications listed on 
PTO-1449 form is being submitted. 

6. On behalf of the assignee Schering Corporation, I offer to surrender the 
'115 patent pursuant to 37 C.F.R. § 1.178. 

7. All errors corrected in this reissue application up to the filing of the 
oath or declaration under 37 C.F.R. § 1.175 arose without any deceptive intention on the part 
of the applicant. 

8. In accordance with 37 C.F.R. § 1.175(a)(1), I believe that the '115 
patent is wholly or partly inoperative or invalid by reason of applicants claiming more or less 
than they had a right to claim, which error arose without deceptive intention on the part of the 
applicants and is described below: 

An error being relied upon as a basis for this reissue concerns the failure to 
appreciate the full scope of the invention by not including claims of narrower scope. The 
error is the failure to include a specific claim to one of the most preferred compounds. 
Compound 6A is fully described in the specification by structure and method of 
preparation in the specification in Example 6, beginning at column 31. Finally, 
compound 6A is one of the compounds listed in originally-filed claim 7, and appears in 
claim 7 as issued in the '115 patent at column 40, lines 19-21. However, there are 
presently no claims directed to compound 6 A individually. 
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9. As a result of the error in the ' 1 1 5 patent, the following new claims 1 0- 
13 are being added in this reissue application: 



10. (New) A compound comprising l-(4-fluorophenyl)-3(R) -[3(S)-(4- 
fluorophenyl)-3-hydroxypropyl)]-4(S)-(4-hydroxyphenyl)-2- 
azetidinone 

11. (New) A compound represented by the formula: 




12. (New) A pharmaceutical composition for the treatment or prevention of 
atherosclerosis, or for the reduction of plasma cholesterol levels, 
comprising an effective amount of a compound according to claims 10 
or 11 in a pharmaceutical^ acceptable carrier. 

13. (New) A method of treating or preventing atherosclerosis or reducing 
plasma cholesterol levels comprising administering to a mammal in 
need of such treatment an effective amount of a compound according 
to claims 10 or 11. 



10. Newly added claims 10-13 are directed to the compound (claims 10 
and 11), a pharmaceutical composition for the treatment or prevention of atherosclerosis or 
for the reduction of plasma cholesterol levels (claim 12), and a method of treating or 
preventing atherosclerosis or reducing plasma cholesterol levels (claim 13). Claims 10-13 
are parallel in form to the original broader claims 7-9, respectively; however, claims 10-13 
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are narrower in scope in that they are limited to a single compound, a pharmaceutical 
composition containing this compound and a method of using this compound, respectively. 

11. I appoint the following attorneys to prosecute this reissue application, 
to receive the patent, and to transact all business in the Patent and Trademark Office: 



John C. Vassil (Reg. No. 19,098), Alfred P. Ewert (Reg. No. 19,887), David 
H. Pfeffer (Reg. No. 19,825), Harry C. Marcus (Reg. No. 22,390), Robert E. 
Paulson (Reg. No. 21,046), Stephen R. Smith (Reg. No. 22,615), Kurt E. 
Richter (Reg. No. 24,052), J. Robert Dailey (Reg. No. 27,434), Eugene Moroz 
(Reg. No. 25,237), John F. Sweeney (Reg. No. 27,471), Arnold I. Rady (Reg. 
No. 26,601), Christopher A. Hughes (Reg. No. 26,914), William S. Feiler 
(Reg. No. 26,728), Joseph A. Calvaraso (Reg. No. 28,287), James W. Gould 
(Reg. No. 28,859), Richard C. Komson (Reg. No. 27,913), Israel Blum (Reg. 
No. 26,710), Bartholomew Verdirame (Reg. No. 28,483), Maria C.H. Lin 
(Reg. No. 29,323), Joseph A. DeGirolamo (Reg. No. 28,595), Michael P. 
Dougherty (Reg. No. 32,730), Seth J. Atlas (Reg. No. 32,454), Andrew M. 
Riddles (Reg. No. 31,657), Bruce D. DeRenzi (Reg. No. 33,676), Michael M. 
Murray (Reg. No. 32,537), Mark J. Abate (Reg. No. 32,527), Alfred L. 
Haffher, Jr. (Reg. No. 18,919), Harold Haidt (Reg. No. 17,509), John T. 
Gallagher (Reg. No. 35,516), Steven F. Meyer (Reg. No. 35,613), Kenneth H. 
Sonnenfeld (Reg. No. 33,285) and Dorothy R. Auth (Reg. No. 36,434) of 
Morgan & Finnegan, L.L.P. whose address is: 345 Park Avenue, New York, 
New York, 10154; and Michael S. Marcus (Reg. No. 31,727) of Morgan & 
Finnegan, L.L.P., whose address is 1775 Eye Street, Suite 400, Washington, 
D.C. 20006. 



PLEASE SEND CORRESPONDENCE TO: 

Richard C. Komson, Esq. 
Dorothy R. Auth, Esq. 
Morgan & Finnegan, L.L.P. 
345 Park Avenue 
New York, NY 10154-0053 

PLEASE DIRECT TELEPHONE CALLS TO: 

Richard C. Komson (212)-415-8562, or 
Dorothy R. Auth (212)-415-8564 
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12. I declare that all statements made of my knowledge are true and all 



statements made on information and belief are believed to be true; and further, that the 



statements were made with the knowledge that willful false statements and the like so made are 



punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false 



statements may jeopardize the validity of the application or any patent issuing thereon. 



Date <&~cf fj0 O° 





James R. Nelson 

-staff Vice President, and Associate 
General Counsel, Patents & Trademarks 
SCHERING-PLOUGH CORPORATION 

Vice President 

SCHERING CORPORATION 

Patent Department K-6-1 1990 
2000 Galloping Hill Road 
Kenilworth, New Jersey 07033-0530 
(Citizenship) USA 
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